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| “sh s off Baffin Island. Here along the Arctic route long 
Pp irsutt of natural resources threatens a way of life. 
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HE CRUNCH OF ICE along our 
steel hull snapped me awake 
Al the same moment crew 
member Craig George stuck his 
head through the cahin door 

“Tohn, you'd better come 
topside,” he said. “There's something weird 
on the radarscope —something really big, and 
it’s dead abead.” 

Grogeily | pulled on my clothes and joined 
Craig and my old friend Sven Johansson, a 
veteran Arctic sailor, in the pilothouse of our 
60-foot research vessel Belvedere. We were 
picking our way through heavy drift ice in the 
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Beaufort Sea north of Alaska. For hours I 
had stood lookout at the masthead, but then 
fog set in and DT went below to-sleep. 

Sven sat hunched over the radar set, his 
bearded face washed sickly green by ight 
from the scope. The blip on the scope ineti- 
cated an enormous object, seemingly the size 
of an aircraft carrier. 


Joun Bocrsroce, an Arctic ethnographer and 
explorer, isan authority on the 19th-century Arctic 
whaling industry; Fis book Whales, fice, and Men 
is a classic reference work. Stl) and motion- 
picture photographer RicHakb OLSENIUS i based 
in nerthern Minnesota. 
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“A. huge piece of drift ice?” [suggested 

“T don't think so, John," Sven answered. 
"The water's too shallow here. A piece that 
hig would have grounded farther offshore in 
deep water, and so would a ship of any size,” 

I gianced at the chart on the navigation 
table. It only confirmed what | knew from 
sailing these waters years earlier: There was 
nothing here but empty sea. 

Donning parkas, Craig and I made our 
way to the bow as Sven throttled back the 
engine. In the Arctic slence we could hear the 
ripple of water along the hull anc somewhere 
to the north the great whooshing blast of a 


Northwest Passage 





Ina chill spring fog the brute strength of ice- 
breakers frees the Kulluk, on offshore drilling 
vessel, from its icebound winter berth off Her- 
sche! Island. Now that ofl and gas hove been 
found in the Beaufort Sea, concern hos grown 
over the potential for environmental damage. 


bowhead whale lazily blowing, Then from 
ahead came the faint clatter of machinery; the 
fog parted, and the “thing” materialize). 

It was a man-made oil-drilling island, a 
great lens-shaped mass of gravel dredged 
from the floor of the Beaufort Sea and 
crowned with a maze of tanks, buildings, 








S1x years of 
persistence pays off 


Time and apoin thick 
cheats of ioe formed! be- 
haren Arctic islands kept 
the 60-foot yocht Kelve- 
dere from making its wary 
through the Northqesat 
Possage. At lot, during 
Hoe WARM summer of 
[S88 nobore stlented one 
Leaciled tieroweh, 

Lenving Tubtovakine, 
Conoda, the ship traveled 
OO miles cast to (isjoa 
Haven, where author 
John Bockstoce greeted on 
old friend, George Porter, 
amid welcoming villagers 
(below), 

Ar formes Rosas Strat 
the crew explored the rot- 
tig ice bhot blocked the 
fips progress (bottom 
left). “We dnew this ice 
wie soing to move, polo 
recalls, “hut it held us wp 
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for about 48 hours before 
the wind blew tt off the 
Boothia Peninsula and we 
were able fo eneak up to 
Bellot Stet.” 

Western ond castern 
tities meer ih cmigertiics 
15-mile-long Bellot Strait, 
lant obstacle to success. 
nee safely through, the 
crew sighted bhowheded 
wholes, which thev re 
corded with a stump in 
the fog, Newipation divid- 
ors hold the page open. 

Prom. the rising tie 
(unor an clear wilber 
thead. Five doves later, on 
September 3, le toasted 
orrival in Greentanal, 
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machinery, piping, and the soaring drill rig 
itself. The entire scene was bathed in the 
eerie yellow glow of sodium-vapor lamps and 
punctuated here and there by the cold blue 
thicker of arc welders. 

Craig shook his head and gave me a thin 
smile: “So much for the latest charts of the 
Northwest Passage.” 


HE INCIDENT occurred several years 
ago, and cur charts Were as up-to- 
date as any that could be found. Vet 
here Was an immense new feature of 
the historic Arctic waterway that probably 
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Icy strait 
cy straits 
TRAVERSED IN ITS ENTRY fewer than 50 times, the Northwest 
Massage has never become the shortcut across the Western Hemi- 
sphere that European explorers-sought for centuries: During 
most of the year the thick, hard ice born of bitter cold] makes Ube 
seas impenetrable. Long summer days of midnight sun loosen 
eome of the ice and opin a brief window for transit beginning m 
August. Smaller ships can sometimes snvak through the shallow 
southern route When melting ice breaks wp and shifts aside, 
Larger vessels stick to the deeper northern route, where they 
mist drive their way through much heavier ice. By November 
the passage has frozen chut once more. Ships powerful enough to 
of {eee waterway commercially could be built and operated 
with current technology but at a prohibitive cost. 
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had not been there the season before 

In the months-and years that followed as 
l traversed the Northwest Passage, | came to 
acceptsuch surprises as commonplace, All 
along its rugged course the legendary polar 
route between the Atlantic and Pacific 
Oceans is undergoing profound and 
wrenching change. 

Not only oil drilling but also mining, gas 
exploration, strategic military operations, 
tourism, shipping, and other industries are 
steadily invading the Arctic. The effect on 
native populations has been a confusing 
mix of benefits and drawbacks, including 
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i 


/ ‘SELECTED TRANSITS OF THE NORTHWEST PASSAGE 


Pollutia Straight ‘ SMaarta) Name of ship Ragistry Type of thip ' 
prevention > matelines i@ee) ys TS 
Pon deflte Canada’ ws: F (03-0 bya Norway =the sbeoaaye F 
io7O) ye — eral warterrs) | f Ward Xt Roch Carada 
ee ee ie ‘ 1553 Jpteseer eee TE ralatndirwakae 
(een 5.5, Sendra 5 nachna sesbocorice 
he - f eo S/T Miaahatten* USA. | leebreaking tanker 
A 5 1597 Wafer Nethariands yacht 
Le ISR Unedited Explorer Baharnan passangar ship 
> 1983-88 Belvedere S.A. yacht 
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Proceeding with diplomacy, 
Lonodion icebreaker Sir John 
Franklin, in the foreground, 
accompanies aC), S. coumnter- 
port, Polor Stor, os it traverses 
the passage in Aupust 1989, 
While the LU. 8. views the 
Passe oe tn internationa! 
waterway, Concada clint it as 
internal wiiters between tis own 
islands. Under a 1989 apree- 
ment the 0, S. aske Conada’s 
consent for such transits but 


docs not concede sovercirnty. 
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CAL Weer 
Canada and the United States over national 
Arctic, 
military airspace, and free navigation 
through the Northwest Passage 
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(Charts of the passace feature the names 
oy the Se Whe tre to tind or to tras Crs 
the elusive waterway: Frobisher, Davis: 
| Parry—and the trek 
name of Franklin 

[In 1#45 Sir John Franklin left England 

ships, Arefus and Terror, to find 
and claim the Northwest Passage for Br 
Thee n vamished in the Arctic. Ove 


Le CNSUINE YEAS a NUM Ger Of rescue parties 
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explored and mapped previously unknown 
regions until a complete map of the Arcti: 
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that Franklin ane his 128 men had all 
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Comdurts to the ol felis: On oa rood ofice atop 
the Beaufort Sea, trucks haul supplies to Her- 
echel Island for the early spring start of the 
driliing season. A pipeline from the Endicott 


field, tapped from an artificiol island east of 
Prudhoe Bay, sends cride to Valdez, Alaska. 
In the Mockenzie River Delta @ seismic crew 
wittt for the next stave of a¢ survey. 
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the Inuit village of Tuktoyaktuk, just east 
of the Mackenzie River Delta. 

The following July my wife, Romayne, and 
eight-year-old son, Johnny, joined us at Tuk- 
toyaktuk, known to Arctic hands simply as 
“Tuk.” From there our first stop was Her- 
schel Island, the major winlering-over site in 
the western Arctic for the 19th-century Amer- 
ican whaling fleet. It isa place rich in history. 
During its heyday in the 1890s Herschel 
Island played host to as many as 15 ships and 
a thousand people at a time, 

Asa specialist on the Arctic whaling indus- 
try [ had visited Herschel many times, It was 
a ghost settlement of empty shacks, rusting 
machinery, and lonely whalemen’s graves 
interspersed with fields of wildflowers, Only 
the occasional cries of seabirds disturbed 
the silence. | 

But no longer. Well before we reached! 
Herschel, our ship's radio began to crackle 
with an incessant barrage of voice traffic, all 
of it to do with oti—not whale oil but petro- 
leum: When we arrived, we found the water: 
just outside the small harbor jammed with a 
Neet of dredges, barges, supply ships, and 
launches, Oil-company helicopters buzzed 
overhead like giant mosquitoes. 

After several days spent completing a sur- 
vey of old whaling sites, we left. For the first 
time I was glad to bid the island good-bye. 
‘Wever mind,” said Romayne. “The place 
probably wasn't any quieter when those 19th- 
century whaling ships were jostling around 
the harbor!" 


OUR WAY castward from Herschel 
Island we stopped at King Point 
on the mainland coast. It was 

. here that Amundsen and his men 
spent the winter of 1905-06 and here that a 
member of the crew, Gustav Wiik, died of 
an unknown disease, 

Carrying a camera und a shotgun, Johnny 
and I took the ship's dinghy ashore. Johnny 
quickly spied a trail of fresh grizzly bear paw 
prints in the sand, anc we followed them to 
the foot of a bluff a few yards from the beach. 
We clambered over a buge jumble of drift- 
wood logs and scaled the bluff, which was 
eroding haclly, 

Johnny reached the top first, ancl I was 
entertaining uneasy thoughts about grizzlies 
when Johnny suddenly let out a whoop, 1 
very nearly jumped out of my skin, but when 





14 


Lreached Johnny, he was merely holding a 
weathered board he had found at the edge 
of the bluff. The surface had been deeply 
inscribed with the name “Gustay Wik.” 

Wiik's grave had eroded away with the 
bluff, ancl all that remained was the wooden 
marker. We moved the board 30 yards 
inland. Then after.a bit more exploring, 
we returned to the ship. ‘To my relief, though 
not to fohnny's, we never saw the grizzly. 

The ice that had grudgingly let us pass in 
the summer of 1983 suddenly turned against 
us in 1984, blocking our way to the east. 
There was nothing to do but come oshore at 
Tuk and put Beledere up for the winter. 

Though Belvedere was immobilized, [| was 
not, and I spent part of the following winter 
interviewing those who have helped bring 
major changes to the Northwest Passage. 
Ome of these is Vice Adm, George P. Steele, 
USN (Ret.), who as a voling submariner in 
1960 commanded the U:5.5. Seadragon on 
the historic first submerged transit of the 
passage. Like us, George Steele had hed his 
problems with we. 

“We were entering Canada’s Barrow 
Strait,” he recalled at his home in Baltimore, 
Maryland. “In those days charts of the pas- 
sage were quite inaccurate —some were actu- 
ally based on exploration in the carly 1800s. 

“Just inside the strait our sonar picked up 
an uncharted shoal, and I admit I had some 
bad moments. We were in danger of being 
hemmed in by the pack ice above and the 
floor of the strait below, and | wasn't sure 
what lay an either side of us. If we got 
wedged between the ice ancl the sea bottom, 
we would probably become a permanent fix- 
jure in the Arctic. 

“My stomach was in knots," he continued, 
“but 4s skipper 0 couldn't show it. For. what 
seemed like an eternity we slowly followed 
the bottom contours, trying to maintain a ten- 
foot distance. Then to our relief the bottom 
began to recede. 

"During less harrowing moments of our 
voyage | was fascinated by the view of the 
underside of the pack ice through the peri- 
scope. It was a wild, upside-down jumble of 
massive ice slabs, shaded in varying tones of 
blue and white—the most incredible scene I 
can ever recall.” 

Fortunately, Seadragen found its way 
through Barrow Strait, then proceeded 
through the passage, and eventually returned 
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home via the Pole and Benne Strait. Two nin of radar monitoring sites stretchin 





An old-tinte hunter ond trapper, Nicholas Qaoyutinnuag repairs his conoe on 
aQsummer evening near Gjou Haven, [n his &0-some yeors he fos seen foreign 
life-styles ond valwes intrude ever deeper and more permanently into the Arctic. 


Wony Inuit fear thet their culture cannot survive such pressure 





Skimming through shallow spring 
ice, Inuit narwhal hunters ride a snow- 












There's netiruch neon for 
error in the unforgiving 
Arctic wilderness, where 
hunters” tives depend on 
sell, experience, ana o 
buldy's helping hand. 
From the nerth of Baffin 
Peto a hunting porty fos 
journeved across the frozen 
eed to the floc edge, the bine 
where lond/ast ice meets 
open water, Hut the rounad- 
the-clock sunshine of early 
sunnier has weoekened the 
ice, Which begins to break 
unin drift to seq before 
He hionters com lone ony 
norwiiils, Safety now lies 
across a 70-foot stretch of 
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Circling back on his aneaw- 
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ftiichine. Stranded a hun- 
dred mites from hone, tite 
exhausted hurters date in 
their tent (bottom rigint). 
Bad weather delays their 
reaciic Oy air for four doves. 
Another group of hunters 
out on the sed lee repatirs a 
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his home in Falmouth, Massachusetts, where 
he is now retired after a lifelong career al sea 
in the U. 5. merchant: marine. He was one of 
three captains chosen to command Manfat- 
tan, the celebrated icebreaking tanker that 
made a-round-trip between the Atlantic and 
Point Barrow in 1469. 

“She wasa teal hybrid," Captain Graham 
said of the ship. “Humble Oil [now Exxon 
Corporation] chartered her, and she was: the 
largest ship in the U, 5. merchant fleet, with 
a length of 940 feet. But her hull had to be 
reinforced to withstand pack ice in the North- 
west Passage, and she needed an icebreaking 
bow as well. To speed the job up, they cut 
her into four separate sections. Then they put 
her back together and launched her a second 
time. She had gained 65 feet in length, dis- 
placed 150,000 tons, and had a loaded draft 
of more than 52 feet.” 

Despite all the remodeling Manhattan was 
accompanied by U.S. and Canaclian 
icébreakers, Even 50, when she reached 
M'Clure Strait in the western part of the pas- 
sage, she could go no farther 

“We came up against that great river of 
old polar ice that flows down into M'Clure 
Strait from the Arctic Ocean,” be recounted 
“As an experienced sailor in the passage 
yourself, you know what that’s like: pack 
ice between 6 and 14 feet thick, jammed solid 
under pressure from wind and current both. 
And there we were— 150,000 tons of ship, 
with the turbines cranking out 43,000 horse- 
power, and we couldn't move an inch. It 
took us two days just to get back out of 
MM Clure Strait.” 

Manitatian took an alternate route through 
neighboring Prince of Wales Strait and finally 
reached Point Barrow, The round-trip voy- 
age was successful, but the idea of shipping 
Prudhoe oil through the Northwest Passage 
was abandoned in favor of a trans-Alaska 
pipeline. 

Yet even with the pipeline, the oil still had 
to be shipped out of Valdez, a port in south- 
ern Alaska. Two decades after Manhattan 


Curiosity brings a groggy bwo-vear-old cub 
helfway to his feet during o polar bear census 
on Victoria Island. He and his still tronguil- 
ized brother have received lip tattoos ani ear 
tags. Wildlife biologists examine their mother, 
who alse will get a rodio collar. Data will help 
determine hunting quotas, 
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made her historic voyage, the giant tanker 
Exxon Valdes mace an even more memorable 
one: Twenty-eight miles southwest of Valdez 
the tanker struck a reef and spewed 11 mil- 
lion gallons of crude oil into the pristine 
waters of Prince William Sound.* 

I thought of Montetian many times durmeg 
the brief summer season of 1985. The pack 
ice east of Tuktoyaktuk was so bad that we 
made only about 60 miles north along the 
coast before we finally gave up and sailed! 
back ta Tuk 


*See “Alaska's Big Spill,” by Bryan Hodgson, 
CROGRAPHIC, January 199!) 
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The summer of 1986 was only slichtly bet: 


ter, and I decided to detour north toward 
Manhattan's alc route through Prince of 
Wales Strait. For our pains we were hit by 
a 40-knot gale soon after we left Tuk 

We resorted to an old Arctic mariner’s 
trick when there ore no harbors around for 
refuge: We made tor some nearby pack ice 
and secured the ship to the lee sicie of one 
of the larger floes. [t was a curious sensation 
to be alloat.in relatively placid water while 
the gale above ripped our masthead flags to 
shreds Vet at the edge of the floe the wind 
Was so calm that we stepped ashore and 
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enjoyed & rather slippery game of Frishee 

After the gale died, we continued north 
and entered Prince of Wales Strait. Along the 
shores on either side we spotted herds of 
musk-oxen grazing in valleys carpeted by the 
lush greenof the bnef Arctic summer, We 
wert ashore al Jesse Harbour on Banks 
Island. As our dinghy scraped the gravel 
beach, one of the herds of musk-oven bolted, 
long hair streaming behind and the muffled 
thunder of their hoofs echoing among the 
rocks. [To seaward an occasional seal’s head 
popped up through the calm waters, ¢pread- 
ing rings of perfectly concentric ripples 
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Robson projection map of the worl Research stations don't cet much remoter, On 
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gatherings first held in 1977 to cliscuss the 
future of Arctic peoples. Meanwhile, Canada 
has established regional planning groups with 
increasing local control over the use of land 
and other natural resources. 

Here the Canadians had as a precedent the 
U, S. government's historic Alaska Native 
Claims Settlement Act of 1971, which gave 
Alaskans with at least one Native American 
grandparent partial rights to the oil-rich 
lands of the North Slope. Oil revenues make 
the Arctic Slope Regional Corporation one of 
the richest land-rights assoviations in the 
world today, 

Two local Canadian Inuit lnnd-use plan- 
ning groups along the Northwest Passage 
have amajor voice in development or exploi- 
tation of natural resources, One group, based 
in Lancaster Sound, oversees the eastern area 
of the passage, and the Beaufort Sea group 
controls the western area. No major step 
affecting the environment can be taken with- 
out one or the other group's approval. 

None of these developments have come too 
soon. ‘To date 240 oi] wells have been drilled 
in Canada’s Beaufort Sea and Mackenzie 
River Delta area alone, In Alaska's part of 
the Beaufort Sea, an artificial island known 
as the Mukluk Well reportedly cost more 
than @ billion dollars to drill and came up 
8 dry hole. Meanwhile oi] companies have 
begun eyeing the Chukchi Sea, off Luke's vil- 
lage of Point Hope, and Lancaster Sound, in 
the eastern part of the passage, as likely spots 
for exploration. More ominous still, they hope 
to explore Alaska’s Arctic National Wildlife 
Refuge for possible oil reserves." 


HE SUMMER OF 1987 turned out bet- 
ter than the previous three, but not 
quite good enough to get Belvedere 
through the Northwest Passage. We 
sailed more than a thousand miles to the east 
of Tuk, past Gjoa Haven, before pack ice in 
nearby James Ross Strait barred the way. We 
returned once more to Tuk, which I gloomily 
began to regard as Belvedere's permanent 
home port, and hoped for better luck the 
following vear- 

We got it at last. The stimmer of 1988 
proved to be the warmest in five straight 
years in the western Arctic. Breakup came 
early, and we left Tuk with high hopes of 

"sce “Ohilin the Wilderness: An Arctic Dilemma," 
by Deuplas B. Lee, Goocearnic, December | 983 





Northwest Passage 


reaching our final destination, the northwest 
coast of Garésnland, before the ice did, 

The weather beld as we threaded Amund- 
sen Gulf, Dolphin and Union Strait, Queen 
Maud Gulf, and our nemesis of the year 
before, James Ross Strait. En route we 
anchored in Simpson Strait off King William 
Island, where many of Franklin's men died 
in the vain effort to walk south out of the 
Arctic to safety. 

We went ashore to visit a group of cairns 
built in memory of Franklin's men by those 
who had searched for them. And when we 
left that sad and lonely spot, we flew our 
ensign in their honor, as Roald Amundsen 
had done $3 years before. 

On August 25 we reached Bellot Strait, 
considered the fulcrum of the Northwest Pas- 
sage, for itis here that the tides of the western 
Arctic mett those of the east. Some years ear- 
lier, during my umisk voyage, a fur-trader 
friend at Spence Bay, Ernie Lyall, had urged 
caution going through Bellot Strait. 

“Tf there's ice around,” Ernie warned, 
“the current can send the floes through the 
strait like bowling balls, and conditions can 
change fast.” 

Fortunately there was little ice in the strait 
on either occasion, and we ran it this time at 
slack tide without incident. As we left Bellot 
Strait behind and steered north for Lancaster 
Sound, little gray fulmars swooped around 
Beivedere, and we could see bowhead whales 
spouting ahead of us. They seemed a fitting 
welcome to the eastern Arctic. 

The next day we entered Lancaster Sound, 
and a week later, after running down Baffin 
Hay, we reached Davis Strait, the end of the 
passage. Soon afterward we reached Green- 
land and the close of Belvedere’s odyssey. 

lt hacl taken ws six summers to traverse the 
passage, and Belvedere was the first yacht 


ever to make the west-to-east transit. Even 


today no more than 50 vessels of any kind 
have traversed the waterway in either direc- 
tion, and it can hardly be called a practical 
commercial route—yet. 

[hope it never will be. The pace of change 
in the Arctic is already dizzying enough for 
residents and outsiders alike, A great tari- 
time highway through that vast and haunting 
realm of land, sea, and shifting ice would for- 
ever change the character of the Northwest 
Passage and those who live along it. 

The world would be the poorer. a 


33 


~ 
a= -< 
“=? 
time 4 
“4. é 
* — 
, i- 
a Zz 
oad 
> 





r 





= = =e" 
* a i 





NEPT 
Voyagers Last 
Picture Show 


By RICK GORE asosrasrenron 
Images by NASA/ Jer Prorutsion LABORATORY 





OR THE VOYAGER 7 SPACECRAFT the visit to Neptune is both a first 
look and a final farewell. There was Jupiter in 1979. Saturn in 1981. 
Uranus in 1986, Now in June 1989, four billion kilometers from 
home, Voyager is approaching a mesmerizing blue planet. In a few 
wecks, cameras wide open, it will hurtle over the top of Neptune 
and scan the surface of its even more mysterious moon Triton. Then it will 
head for a silent death beyond the far ends of the solar system. To those of us 
who have followed Voyager since launch, the weeks ahead promise another 
euphoric high. But they are also tinged with melancholy. As veteran Voyager 
imaging scientist Rich Terrile puts it: “For a guy like me who explores worlds 
for a living, this is it, The last new world for a long time.” 

In June anticipation rules, At the observatory on Mauna Kea on Hawaii, 

a young astronomer, Heidi Hammel, focuses a huge telescope on the remote 
planet. In recent nights she has found a new white spot on images of Neptune. 
It is a cloud, a feature that Voyager is now also starting to see. 

“Already we know that Neptune is not going to be another Uranus,” says 
the excited Hammel]. Uranus had disappointed scientists three and a half years 
earlier when Voyager could not see through the deep atmosphere that obscures 
its weather. It looked bland as a billiard ball. 

“We're calling this the Great Dark Spot,” says Hammel as she points to 
a huge stormy vortex on a recent Voyager Neptune image. It recalls the 
gigantic, swirling Great Red Spot that dominates Jupiter's turbulent 
atmosphere, Wispy high clouds also streak Neptune's upper atmosphere. § 

Meanwhile, at another Mauna Kea telescope astronomers Dale Cruik- = 
shank and Robert Brown are measuring the infrared spectrum of the 





Discovered as a speck of light in 1846, Neptune revealed 
its glory lost August as Voyoger 2 sped toward the 
Earth, this giant planet and its enigmatic moon Triton 
have scientists delighted and confused. 
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moon Triton. Six years earlier these two men— among the few interested in 
that distant speck of Ligeti —had detected igen and nitrogen on Triton's 
surface. At that time they suspected that Triton's frigid temperature might liq- 
uety nitrogen but mot Healt genedlte ba eae ti Thus they had precicted that 
Neptune's only big satellite—nearly the size of our moon—micht be covered 
by an ocean of nitrogen iitersper©r sed With continents of methane we 

Recent Earth-based data have Indicates 
Triton may be a bit too cold. Liquid seas would 
freeze. Still Cruikshank is Rosie Voyager 
might find nitrogen lakes tn local hot spots 

4 more bizarre phenomenon intmgues 
astronomers al other telescopes: In the 


past Tew Vere several observing teams have 
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detected bling in their a aa ft 
tune may have faint partial rings, called arcs. By the time mission scientist 
pereeee ey Seem hee Propu 
thoate — ‘6 have actually been res arded. Pre DPOSLETOLLS ADRATIOOMS, the arcs 





chon Laboratorv in Pasadena, Californias, 


seem to def the lawsa i physics as they dangle in space 

Aout 22. Larnve at JPL's press room. Familiar faces abound. Like Voy 
ier, ten years ago all of us—scientists and reporters alike—had fewer miles on 
us. Then we used typewriters. Now everyone has laptop computers. Ten years 
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Hy looking back toward the sun (above), Voyager captured light being scattered 
ny Weptiune's tenuous, chorcoal-derk rings. In the farthest ring (left), 634 tN) 
kilometers (49,000 miles) out, motericl mysteriously chumps into three ares, at 
lower left. The image includes one of Neptune's eight moons, at top, and a star 
King movement smeared another image of one of the arcs (top), showing that 
they hold knots of accumuloted particles, 
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aro we competed with the Soviel space program. Now three Soviet scientists 


‘it as official members on the Vovager science teams. 


Chtherwise, the aura of chronic astonishment persists. Every day brings at 
least one discovery. Now only 3.5 -muillton kilometers from Neptune, Voyager 
has already discovered four small moons. It has been tracking not just the 
Great Dark Spot but also.a anall dark spot called D2 anda fast-moving white 
spot nicknamed the Scooter. Karly images of 
Triton look mottled. Are we seeing the sur- 
farce? Or is it an obscuring have? 

The surprise of the day, however, 5a 


fant new ring. Unlike the brighter ares, this 


ring completely encircles the planet. Ring 





specialists are beginning to suspect that the 
arcs may simply be parts of a complete ring 
The invisible sections would contain too few particles to reflect much light 
But what causes the ring parti les to clump into arcs? 

At Saturn, scentists saw that rings were shepherded by small nearby moons 
whose gravity confined the rings. At Neptune, Voyager can find no contining 
moonlets, Could it be that the ring arcs formed quite recently? In the past few 
years could a comet have crashed into.a small moon, creating debris that has 
not yet had time to organize into a smooth ring? 

Although the scientists propose this idea, few ike rt. Imaging team leacer 
Arad Smith expresses their skepticism: “That violates something called the 
cosmological principle, which save that it is unlikely that vou happen to be al 
the mneht place at the neht time to observe an event of cosmic significance.” 

Imaging Neptune's rings i5.a challenge, The ring particles are darker than 
charconl. [he spacecraft 6 moving fast enough ta cross the U.S. im less than 
four minutes, There i¢ about as much light out there as inside a cathedral ona 
cloudy dav. "| 





It's a photographer's nightmare,” savs one imaging expert 
Voyager's seasoned engineers have worked miracles, In order to steacy the 
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A good view of Neptune from Earth (top, at right), a near-infrared Gnage, contrasts 
with an image recorded at the same time by Voyager from 1.5 million kilometers. 
International cooperation marked the Neptune encounter: Soviet scientists. 
worked with NASA at the Jet Propulsion Laboratory in Posadena, California, 
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show that Tecnee' hes 
atmosphere is malnby 
hydrogen, with iS percent 
helium. Methane, perhaps 
2 percent, colora [t blus, 
Mepturu ‘a lvtertor bs 
probably rock and lee. 


Triton, 2,705 bern in dlam- 
eter, orbits backward 
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spacecraft's cameras for long exposure times, they have reprogrammed 
onboard computers with new mstructions 

The engineers faced another problem. No one knew exactly where Neptune 
would be when Voyager arrived. Since its discovery nm 1846 the planet has 
been observed for less than one full orbit 

“Our uncertainty over its precise location was.as high as 5,000 kilometers,” 
says navigation team chief Don Gray. “That was unacceptable. Everything 
we planned to observe at closest approach might be out of the field of view.” 

Here one of the newly discovered moons came into play. Images of it and 
Triton in relation to Neptune helped Gray's team steer Voyager to within 40 
kilometers of where they wanted it. “It's like making a hole in.one m London 
from Los Angeles," says Gray. 


NW THE LATE HOURS of August 24 scientists cluster around monitors in the 
imaging ares of Building 264 at JPL. Soon Voyager will cross through the 
plane of Neptune's rings. This dusty, debris-laden zone is the most peril- 
ous passage. Most of the ring dust is the size of cigarette-smoke particles. 

But even a BB-size particle met at Voyager's speed could be disabling. 

Just before midnight, signals that have taken four hours to reach Earth indt- 
cate a barrage of impacts—as many as Voyager encountered at Saturn. Then, 
suddenly, there is abrupt ractio silence, This shutdown 15 intentional, how- 
ever. Voyager will soon skim Neptune at 4,900 kilometers and swing into 
a communications shadow behind the planet before its rendezvous with Tri- 
ton. It= last encounter will be its mostrevealing. In the past few days Vovager 
has already told us that Triton is not swathed in clouds. [ts atmosphere—if 
it exists—is thin and transparent. It also appears colder than expected —45 
degrees C above absolute zero, Dale Cruikshank’s (Continued on page 43) 
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Violent weather come as a 
surprise ona planet so for from 
the sun. Neptune was known to 
howe clouds, but mo ome ex- 
pected winds of 2,000 kilome- 
ters an hour, A high-pressure 
svetem the size of Earth, the 
Great Dork Spot changes shape 
as it stretches ond contracts, 
Winds rucing around the planet 
are deflected upward by the 
storm, creating rapidly chang- 
ing companion clotcds—os seen 
in three images token over o 
36-hawr period (right). Toward 
the sowth pole, a smaller storm 
called D2 (bottom left) often 
brightens with clouds browght 
up by convection from the 
deeper atmosphere, Wind 
speeds vary with latitude; D2 
“changes lanes,” rushing or 
SWE Its journey carotid 

the planet. 

North of the equator, white 
Clots of methane toe (below) 
cost ble shadows on the cloud 
deck 50 kilometers below. 


Neptune: Voyager's Last Picture Show 








Che images rehired this morning revealed a world unlike ony we've ever seen 


Chief scientist Edward Stone expressed the team’s astonishment as Triton cam 
inte riew. Arriving during late spring tn the sotellite’s southern hemispher 
Voyager found the coldest body in the solar system, minus 245°C (-a21° Pb). “ut tris 
temperiture tis witer-ice crust is granite hard. [ts steepiy iciined orbit creates 


: | [oy = 
long seasons as Triten circles the aun with Neptune every 165 years. The south 


pote bce cap—mostiy frozen nitrogen—will continue to evaporate and mirrate to 
the north pole for 60 years. A retrograde orbit suggests Triton could have been a 


thet wus captured by Neptune, Tidal forces coused by provi 
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by similar material The bluc tintin this 22-image mosaic is exapeeroated 



























Soars of a tortured past niark 
Priton. ce volconism ts the 
favored theory for its young, 
bright surfoce. “Lavas” of woter 
ice, mired perhaps with ammorid, 
tikely flowed front coldero-lite 
features (left). A computer: 
gencroted perspective of that 
some (below) looks down 200) 
moters (650 feel) into a basin 
Sih) kilometers across 

Proof of ongoing activity: A 
plume of nitrogen and dark parti- 
ches (right) shoots cient kilon- 
ters hieh before winds carry i 
150 Rifometers. Wearing bright 
hoios, dark shopes as wide os 100 
hilometers (below left) appear 
to be recent, though they he on 
Dritorn s oldest terrain 


hopes of seeing liquid nitrogen on the surface appear to be dashed, 

Neariy four hours pass, Then the first Triton close-ups come in, anda col 
lective gasp fills the press room: montages of perplexing icescapes. A cragey, 
faulted surface that in places looks like it was frozen while ina boil. Ridges 
And cracks that indicate a past of intense internal unrest 

A great ice cap covers most of the southern hemisphere. A blue zone along 
its edge implies fresh frost, indicating Triton = 
has a dynamic atmosphere, Moreover, scien —— 2 Oe | 
HSts see almost none of the impact craters so — > 
common on nost satellites. What happened to ? , 
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them? The answer is almost instant “Cryo 


volcanism,” exclaime Steven Croft, one of the a ¥ . - 
scientists watching the Triton images come “a oo fa -_ © «| 
over the monitors in the maging ted.in rodm ! = wal , 


Crvyovolcanism is a new buzzword. It means ice volcanism 
How can ice be volcanic? Consicer that at Triton’s temperatures water ice is 





as mind as granite. Two of the gases wo breathe on Earth—nitrogen ane meth 
ane —become the glaciers and softer rocks of Triton. In this environment the 


Lt hun lnton : when Warmed = melts ina lish, [Ss forced to the surlace 








Science for art's sake, Voyager transmitted a porting image of Neptune and smaller 
crescent Triton. “Voyager did wonders for our knowledge,” wrote naturalist 
Stephen Jay Gould. “But it performed just as mightily in the service of wonder.” 


and flows much the way that lava flows on our planet. It then quickly refreezes. 

Voyager has already proved that yolcanism doesn't have to be based on mol- 
ten silicate rock. Tt found sulfur velcanoes on Jupiter's moon To. And it was on 
Ganymede, another of Jupiter's moons, that Voyager found the first hints of 
ice voleanism. Cryovolcanism helped explain odd features on mooné of Saturn 
and Uranus as well. However, no satellite has shown the dramatic varicty of 
ice Volcanism now emerging on Triton 

Huge calderas indicate large-scale violent volcanism. Long cracks resemble 
great rift valleys, Odd dark patches a hundred kilometers across look like 
frozen-over lava lakes. “(Cruik-lakes,” they are dubbed. 

Minutes later I find Dale Cruikshank in a coffee line. “What about those 
‘lakes,"" bask. “They sure look like something you could skate on.” 

We'll just have to see,” he smiles. “What is clear is that this satellite has 
hued avery tortured history,” 

This first glimpse of Triton supports the idea that Triton was once a small 
icy planet, perhaps similar to Pluto today, It passed catastrophically close to 
Neptune, striking a small moon. That collision slowed Triton enough to be 
captured by Neptune's gravity. Its orbit around Neptune was at first highly 
ecoentic—and backward, Gradually over the next billion years, tidal forces 
from Neptune made that orbit nearly circular. Those tidal forces purnped enor- 
MOUs energy into the intenor of the moon, nvelting its water-ice innards and 
creating a long period of volcanic turmoil. 

Most of the cryovolcanics occurred in Triton's youth. But not all. Scientists 
puzzle over a series of strange dark streaks on Triton's southern ice cap. With- 
in afew weeks deputy imaging team leader Larry Soderblom will find geyser- 
like eruptions. “There could be thousands of these,” he says. 

“Triton could be better than Yellowstone,” adds Steven Croft, “Geysers 
going off somewhere any time of day." 

What creates these eruptions? As seasons change, ice caps of nitrogen and 
methane snow form in alternate hemispheres. In spring the nitrogen evapo- 
rates more reaclily than methane. Over the years, suggests Robert Brown, cos- 
mic rays convert the methane into a dark, freeze-dried organic dust, which 
becomes a permanent crust. With time a thick layer of nitrogen ice covers the 
Crust und acts like a greenhouse. The dark laver beneath absorbs solar energy. 
Heat builds up, causing trapped frogen gases to warm and expand rapidly. 
When enough pressure builds, they explode through weak spots in the ice crust 


UGUST 27. Voyager's exhausted team members celebrate ata gala party 
on the JPL plaza. Suddenly on the bandstand out pops-a surprise 
guest, rock-and-roll singer Chuck Berry. To cheers and dancing, he 
breaks into a rousing “Johnny B, Goode,” his 1958 hit song that was 
among the many souvenirs put on board the Voyager spacecraft. 

And so, Voyager departs. But as Larry Soderblom says: “What a way to 
leave the solar system!” Still, as the spacecraft speeds off into the abyss, some 
team members can't quite let the explorer go. 

“1 fully expect that Voyager will be picked up by a space-faring civilization 
one day," says an emotional Rich Terrile, “Tt will be placed in a museum and 
revered. I'm hoping that space-faring civilization will be our own. Or if not, 
we'll at least receive a message ih 40,000 years or so from some distant solar 
system. And that message will say: ‘Send More Chuck Berry.’ " a 





Neptune: Voyager's Last Picture Show 47 
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Twin unmanned probes have set us on the distant shores of the 
outer solar system in a daring 12-year grand tour. Glancing back 
as it left Saturn in 1980, Voyager 1 showed us a sight impossible 
from Earth—the giant planet's full shadow across its rings. 
Images reprocessed and enhanced especially for this article 
reveal truer color and greater detail than ever before. 


By BRADFORD A. SMITH 
Images by NASA/ Jet Prorpucsion LABorarory 
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MONTH HAD PASSED 
since Voyager 2 has 
| scared past Nep- 
tune. Now the Last 
of its electroniz 
images —cres- 

cents of the 
planet and its great moon, Tri- 
ton, suspended together in the 
emptiness of space —were com- 
ing upon our television monitors 
at the Jet Propulsion Laboratory 
(TPL). As usual Voyager's part- 
ing shots were among its best. 
Soon Voyager 2? would receive a 
command from Earth to turn its 
cameras off. The eves that had 
shown ws the wonders and mvs- 
teries of our outer solar system 
would close forever, 

But for now there was still 
that haunting pair of crescents. 
They turned my thoughts bark 
12 years to another planet-moon 
image, and to a sunny August 
morning when I hart stood 
watching the fiery spectacle of a 
giant rocket lifting the spacecraft 
from Cape Canaveral. Later that 
day, while driving to the airport, 
[had tried to imagine what Vor- 
aper woulid see as it sped swiftly 
away. Earth and moon. Together 
a5 a double planet, What « spec 
tacular sight that would De. 

The spacecraft's twin, Voy- 
ager |}, was scheduled for launch 
two weeks after Vovager 2, Per- 
haps we could program its on- 
board computer to-show usthat 
sight. | called the Vovager sci- 
ence office at JPL, 

“At this late date? Impossi- 
ble!” they replied. But a few 
days later, with an enthusiasm 
that would grow throughout the 
mission, they has figured out 
howto doit And Vovager | 
gave us the first of many new 
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perspectives that lay ahead 
(facing page), Such flexibility 
would became the key to Voyag- 
ers success 

Over the next 12 years the 
faces of Jupiter, Saturn, Uranus, 
Neptune, and their varied moons 
became familiar, Our sci#ntific 
concepts of the remote and chem- 
ically primitive outer solar 
system changed dramatically. 
Voyager shattered the dogma 
that the worlds of the outer solar 
system had been shaped by simi- 
lar, predictable, and rather unin- 
teresting processes, It showed! us 
that even the most remote icy 
moons insist on bering individ- 
uals. That the processes that 
shaped them were often highly 
unlikely events. And that the 
solar system, let alone the uni- 
yerse, was diverse bevond com- 
prehension. Voyager challenged 
the limits-of our imagination. 

From our post-Voyager per- 
spective, itis truly astounding 
how very littl we knew about 
the outer planets when we 
started, We wert aware, of 
course, of such fundamental 
properties as their orbital peri- 
ods and their approximate sizes 
and masses, Their censities 
suggested they were made up 
mostly of hydrogen and helium, 
but knowledge of their intenor 
etructure WHS scanty. 

We knew that Uranus rolled 
along on tts side, but we could 
only gies the length of its day 
ant) that of Neptune's. Methane 
had been detected tn ull of the 
atmospheres, and both hydrogen 
and ammonia had been found in 
Jupiter and Saturn. Jupiter alone 
was known to possess a magnetic 
field and to radiate more energy 
than it absorbed from the sun, 


Jupiter's Great Red Spot was 
recognized as an enormous anti- 
cyclone, but we had seen only a 
few cloud features in Saturn's 
atmosphere and none at all on 
Uranus and Neptune. We knew 
that Titan, a huge moon of Sat- 
urn, had an atmosphere contain- 
ing methane. We mistnkenly 
thought that the moons of Jupiter 
were nothing more than battered 
ice balls. 

Only 30 of the 57 satellites 
known today had been found at 
that time. Saturn was the only 
planet known to have rings, and 
we had quite acceptable theories 
to explain why none of the other 
planets could have them. 


HE STORY of Voyager 
| began in the late 1960s 

with plans for © series 

of missions called the 
QGuter Planets Grand Tours 
(OPGT). We knew thata future 
alignmentaf the outer planets 
would give any spacecraft 
launched toward Jupiter in 1977 
the capability of continuing on 
past Saturn and Uranus all the 
way out to Neptune. 

But OPGT was not to be. In 
1972 funding problems forced 
NASA to scale down the mission, 
(Called Mariner Jupiter/Saturmn 
(MUS), it would visit only those 
two planets. But we knew nature 
was still on our side. The planets 
would still be aligned so that, 
once MS was launched, we 
might cajole NASA into letting 

s continue the grand tour out 
to Neptune. 

In late 1972 | was selected to 
head the imaging team—ont of 
ll MJS science groups. The 
NASA program manager told me 
not to contemplate “any changes 


National Geographic, August 1200 
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structure than the entire rine 
watem we can see through the 
telescope 

MOL@l the surprises at Satur 
were happy. [will never forget 
that dreadful phone call that 
BWihkened the just heirs after we 
hal celebrated Vovager 2's suc 
cessful Saturn encounter, Just 
minktes after encounter the scan 
platform, which points 
cameras along with other critical 


OUP To 


Instruments began LO Trmeze un 
[t finally stuck. Valuable Saturn 
oAte were being lost Ewen mon 
iturbing was the future. In 
onder to get optiniml sctentifx 
results at Saturn, we had chosen 
A trajectory for Voyager | that 
had flown it up and away from 
tit Solmr system. Vovader 2, 
ASA hal aereed, could ro on 
to Wranus and Neptune. Now, 
the stuck scan platiorm was 
notentiallv fatal. 

Che flicht team went into 
Ine nsive S25510nS OF computer 
analvsis. Their virtuoso éngineer- 
in? and procramming eventualh 
logied! the stuck platform free, 
SuVviging the mission. lhen the 
outdid themeechyec as Voyager 
was en route to Uranus, wher 


Ht ot Saturn 


aa 
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Lommunitating 


wilh Lhe on-board computers, 
they pave new tnstructions to 
prevent the blurring of long, 
ight-entherng exposures taken 


at Voyarer's high speed 


e HAD HAD our shar 
of disappomtments 
In what sometimes 


seemed like creeping 





in ever increasing 


dementia. 


portion of Voyager's compute 
Temory been 


its 12 


ame useless during 


Years in space. We were 
Imane (0 see enough on Saturn's 
moon lanpetus to really uncles 
stand why thai moon has one 
bright hemisphere and one dark 
Linus shrouded Titan's surface 
Creams astonished us with ts 
blandness, earning the uncis- 
ured title of least photogenic 
panel in the entire solar system 
But excitement far su nase 
boredom. &o Uranus itsell 
np eened of bit humelriom and 
monotonous, The unexpected; 
weird terrain of ite moon Mir- 
anda —a satellite thal seems 


chesaenecl by committee — has 





iS 
efrt corer r | Sac ready 21 | | 
LHD EIng tO Tne ready @XPlLAnA 
Hons TOT An impatient assembly 
OF OUP? and television 


commentators, all ofsahem had 


leadlines to meet 





Fovere of the Century 


Instant science, we came to 
taliit. [In exolaming the bizarre 
foology of novel landscapes, we 
gave the impression that we 
usually understood what we saw 
l was happy if my instant science 
still Weld u [i the next d al 


Fustory will bold a special 
piace for Voyager, as it always 
foes for those very first adven 
turers who have led the way. Bit 
Unlike most of history's erent 
kesics of Csacovery, Voyager 
book us along 


Chrowgh ite -magi- 


Cal ey cs, We Were there 


A scottered family, the planets 
of our solar system were photo- 
grad February 14, 1990), os 
Voyager I looked buck at the 
sin from sic billion kilometers 
voy. Eorth ana Venus appear 
ds points within norrow-congle 
images—dork syuores—set info 
one wide-angle fran. Mercury 
is lost in the sun's plore. Ta 
display the entire mosaic to 
scale using eight-inch-square 
prints would require a wall a 
hundred feet long. 

“An unprecedented decade of 
fiscovery, said Voyager project 
scientist Rdwanrd Stone (second 
from left) of the mission, “For 
all of us invelved, it was the 
journey of a ifetime.” 
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Exploring the outer solar system 


HEAVENLY ALIGNMENT of planets, 

occurring once every 170 years, 

enabled NASA engineers to use 
each planet's gravity to whip the Voyag- 
ers onward. Unassisted, the trip to Nep- 
tune would have taken 18 years longer. 
Diverging as planned, Voyager ? trav- 
eled out to Uranus and Neptune, current- 
ly the solar system's most distant planet. 
Pluto's eccentric orbit will keep it inside 
Neptune's until 1999. Still relaving data, 
both Voyagers are now searching for the 
heliopause, where the sun's magnetic 
influence gives way to interstellar space. 
After their plutonium power fades, they 
will sail on silently, unseeing. Some 
60,000 years out, they should pass 
beyond the Oort cloud of cometary 
nuclei on their way to the stars. 

























COLORFUL IMAGES from 4.5 billion kilo- 
meters away begin when several black- 
and-white pictures of the same scene — 
bere Neptune's moon Triton—are taken 
through color filters (left), An on-board 
computer divides each picture into 
640,000 squares, or pixels, and measures 
the brightness of each square. The data, 
translated into 0's and 1's, are transmit- 
led by microwave. Strung out like pins 
on a clothesline, the signals travel for 
hours at the speed of light before reach- 
ing Earth. Received by huge dish anten- 
nas at one of three stations around the 
globe, the signals are boosted and 
relayed via satellite to the Jet Propulsion 
Laboratory in Pasadena, California. 
There they are converted back to pixels. 
Combining the color-filtered pictures 
creates full-color images. 
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A panoply of rings 
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Worlds of 





stormy weather 


§ RAVEL ADVISORY: Cloudy, 


with high-pressure storms 


lasting vears to centuries 
an Jupiter, Saturn, and Nep- 
tune. Lin Uranus, no severe 
turbulence bevornel boa eh 
thunderhenrts. 

Such detailed planetary 
weather reports-are based on 
images like this of Jupiter s 
Great Red Spot (right) sent back 
by Voyager tin 1979. Until then 
the giant storm, visible by tele- 
scope for perhaps three centu- 
ries, seemed little more than 
what its name implied: a blotch 
mmid stmooth cloud bands: 

Jupiter's atmosphere is-enor: 
mousy complex and dwarfs our 
own inscale. The Great Red 
spot (whose color varies over 
time between red and brown) ts 
large enough to swallow three 
Earths. Like a rock in aetream, 


Gl) 


it sends passing clouds spinning 
into short-lived eddies. The 
white oval passing below —a 
50-year-old feature—1is a similar 
high-pressure cell, although it 
lacks the chemical compounds 
that we think color the Great 
Red Spot, Juptter, m fact, roils 
with tiny versions of the Great 
Red Spot, These vortices bring 





heal up from the interior, setting 
In motign the jet-stream bands 

And the other planets? Our 
best theory told us they would 
be inertasing!y less dynamic, 
each being farther from the sun 
and colder 

Saturn antl Uranus fit that 
pattern, although Saturn dic re- 
veal winds three times a5 fast a5 


National Geographic, August 1990 
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Philadelphia's 
African Americans 





The spirited expression of African American 
religion, music, and art thrives in black 
communities across the country, Documenting 
folk practices that migrated from the nural 
South to Philadelphia, Roland Freeman 
captures in photographs and reminiscences the 
heart af a people whose ancestors were 
snatched lone ago j} om Mother Africa's shores. 
A tradition of family prayer came from 
Alabama with evangelist Sylvia Fletcher ana 
her husband, Smiley (right), whe gather 
their children each afternoon to talk ta the 
God they know $0 well. 


Photographs 4) 
ROLAND L. FREEMAN 














The 1963 March on Washington inspired in me a 
commitment to explore African American culture,” Freeman 


recalls. “Tam still moved whenever we march together. 





wenty-seven yeirs ago | set out to explore und photograph the 
richness and diversity of the African American experience. My quest 
continues, fulfilling me beyond my expectations—while forcing me 
to acknowledge some harsh realities 

Those realities are what millions of people see cach day on television and 
read about in the newspapers. African American commitinities are represented 
as drug-infested, inner-city ghettos that spew bullet-ridden black bodies across 
the urban lariscape Such images turn all too many people away from know- 
ing and associating with African Americans, And so, ignored are the masses of 
religious and hardworking people who love and care for their families and 
society and whose lives bulld upen generations of traditional culnire and 
Comal support | 

Many of these strong qualities came with hundreds of thousands of African 
Americans along the dusty reads that brought them north from their homes in 
the South. Such qualities are rowted even deeper in time and place, perhaps in 
Central or South America or the Caribbean, ultimately in Mother Africa, These 
photographs shaw contemporary expressions of African American culture in 
Philadelphia Traditional forms appear in music, speech, movement, dress, 
hair, religion, and crafts. Tosether they shape styles and manners that people of 
African descent have carried with them lor generations, despite all the diverse 
influences in American life. 

Expressions of black culeure can be found in public spaces and neighbor- 
hood joints as well as in private homes and places of worship. Family gather- 
ings, block parties, church convocations, and public holidays—such as the 
two-week, citywide Alfricamericas Festival, where everyone stopped to watch 
as the spiritial power of the drums took possession of Crystal Tett (right) —all 
celebrate the rich legacy of African American culture 

Working with folklorists Jenilyn McoGregory and Glenn Hinson, | directed 
this ethnographic project— cosponsored ly the Naticrial Grormpiic Society 
ancl the Smithsonian Institution's Office of Folkiife Programs. As always, one 
of my primary commitments when people permit me to photograph-their-inti- 
mate moments is to accept amoral obligation to present the fullness of the 
experience their openness has provided me, not just its most sensational images 





— ROLAND L. FREEMAN 
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Hie Lib L. 


Fried chicken and 
down-home music: 
[ felt right at home 
in this kitchen.” 


Chuck Mitchell joins in 
ite-Tmeot kitchen wm 
ia f 
Ser VA itl LYE T Wrasn- 
{ | 


Oat Sti Tone, @ Seu 
| 


ied I = | 
VeaT-Old Veteran of southern 
camivals and mcccim 

i 
shows, whose washboard 
DOSS AT aITay of pots, pans 
| T 
bells. anc lan bases 


“Watching Anthony 
play the spoons 
brought to mind my 
Une le John who 
played the bones 
with the same 


fervor.” 

















“Tt was wonderful to 
witness the love; 
sharing, and wnity 
through music that 
have helped bridge 
(he generation 

gap for John Blake 
and his children.’ 


Having grower up mi a family 
Witalerited musicians him 
self, jazz violinist [ohm Blak: 
passes atong his skills to his 
children, Johnathan 


Beverly, and Jenniter 


“Tl was surprised to 
find that such 
YOUNG THUSICIANs 
rapped il Mie SSL Pe 
that showed a keen 
sense Of what is go- 
ing on in the world 


It was poetic 


Drawing pon an AITican 
American tradition that 

Ma RES Lourie: he vehicle 
[wisdom, Ryvan “R Rock" 

Hinson, at right, and fellow 

rapper Pernell “Well Sk 

Ghee Gil their sharp-edped 

rhymes with political 





“In my own religious upbringing I saw a lot of altars 


i 


from different faiths. | was impressed that this one 
was so elaborate and large—it took up a third of the 
living-room floor space.” 





In celebra 1 ol 6 ehth srint- ferines of honey, cakes. Er Kotan oli ora 
VErSsary as a high pricst Ind chan ne to honor fa Loo | fine Proewine mum 
fl Lath tee tal im ner religion. in of ALNCan America 
in’ i dizal efi i fa et lerine TT rea tt | Lie ria | | | bed 
iv altar in her home wit] followers during servi i ling more bn tut t| 
lending of belets ariel rr heir ethos 


‘T wondered t| this 
man realized that 
he may be part of 
the last generation 
of skilled workers 
who rely on muscle 
power, before the 


q ~ 
robots take over 


"For 18 hours | 
watched this high 
priestess and others 
go in and out of 
possession. [ was 
very moved and am 
still trying to fully 
understand what | 
witnessed, | 





This-work's not hard.” a w bai ‘re doine.” His bah! 
Prince Hyslop (top), a lL? year providing “hull labor” at found 
veteran ol the H_G. Encetrlein ries: Dlacks have moved into 
foundry in Philadelphia. “Bait skilled positions at Endericin 
rve pot to keep your mind on Possetted Dy a voodod loa 
Mamie Angell Novan 
idizol takes on. th ice ariel 


“Bonnie's childhood 
dream was to own a 
herse, so last year 
she bought Sun- 
shine for $800. She 
pampers the mare 
with special per- 
fume and decorates 
her mane with rib- 
bons. She is seldom 
far from Sunshine.” 


“He is vicious when 
he sets out to hurt 
an opponent in the 
ring, but outside 
it this boxer is one 
of the warmest, 
friendliest, most 
soft-spoken guys 
you could ever 


meet.” 





appearance ot the saint she calls “Ponce Chirles William. thi 
Erustie Freeda, the loa of love current International Boxing 
Bonnie Campbell (top) keeps Federation light heavyweight 


Her mare, Surehine. at one of the champion, trains at North Phila 
nany stables in Philadelphia delphia's Champ: Gym, among 
owned by Atican Americans the city's aldest ane most re- 


spected’ boOxitig establishments 
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“The entire congregation stood as these 
singers slowly made their way to the front. 
In each face was a show of respect for two 
women who, as very young girls, gave their 
lives to the Lard.” 


When | was saved. | told rhe Gospel Capital of the Werld 


Lord that ld travel the high- Gathering around a feast 
wavs and byways for hit, of roast turkey -with oll the 
singing wherever folks needed = trimmings including corn 
me,” testities Sister lane pudding, an old family 

Green (abowe, at leit). “I've recipe—the children and 
Den singing since | was three trandchildren ot Barbara and 
years id. and Pim 71 new Sinclair Whiteman enjoy a bit 
And you know | ain't about of good-natured bantering at 
to stop!” Appearing as the their Sunday dinner table 
Philadelphia Gotpel Singers 

Sister Green and Sister 

Mary h 
hundreds of groups that have 


WicNait are among 


eamed Philadelphia the title 





‘The lone line of worshipers moved solemnly toward 
the baptismal. They went into the water humble, 


but they came out shouting praises to God for 


ree oa —_ ee 1% i | 
taking their sins away 





“T first noticed Denise in church, when her hat fell Soyle—wherher captured in an 
elegant hat, an cloquent pnrase, a 


off as she was moved by the spirit and started aakianend ean scsi 
: a! Sophisticated Sep, OF a smo 


‘shouting. ’... These bridesmaids in their ruffled FE aie Le cca balan 
COW TIS made TLE think of orchids r it uri 
. “A hat shouts outa persons 


ner Sell, their personality, (oe 


aura, their spirit,” savs Denise cob that will convey the bride 


owney, who ties out het md FTOQIN to their ninth rite 
creation on her sister-in-law, (in Saturdays the historic area of 
Carla Horton, os her daughters. Poilaceiphi 1 often becomes 
Lantesha, at teft, and Natava amined with all manner of veht- 
look on cles-as-bridal parties assemble fo 
Bridesmaids cluster like a bou- tableau portraits 
quel while awaiting the hansom 
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“Mrs. Mahan will only give her quilts to someone she loves and 
respects. She never sells them. For her it’s not about money, 
She simply loves what she does.” 


Les raver, the C OTmmarcineri 
a masterpiece, Lorraine Mahan he Beatitudes, and the 2 
eatl mito her bapa quilt.o Paalim. Declining to sell her 
76 panels: one for ev "ETSI work. she has presented quilrs a 
{the 119th Psalm—the Bible's gifcs to President Jimmy Carter 
mngest. She has also procuce ind Philadelphia Mayor W. Wil: 
guiles ntite the Lor’ son Goode, as well as to hom 
less children, family memiers 





“The pride Milton jeels when carving his walking sticks comes 
through when you see how he handles them. He works each one 
meticulously, wraps it carefully, and puts it away, He maintains 
a private collection as a legacy for his family.” 


‘| see something in the wood Mist of these pieces began as 
before | ever.start carving. The scp wood scavenged from trash 
wood telis you what's in there piles, construction sites, and city 
That's right, it telis you!" says parks. Yet generations of Black 
master crattsman Milton Oliver Philadelphians have carried the 
Jews, who has been carving ele- finished sticks with pride 

gant walking sticks in his South 

Philadelphia basement for more 


than 20 years 
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ID Orth” Savs fb Customer al 
streetsici pectic stand Let 
th YeTe Still One | KE [Lev re 

wT ith” Among the oldest 

ihe largest stands. Floricts 
Boys Barbpecwe (above) fires WwW 
ten co pia OMe, s4rving i 
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Long before becoming one country 
the land known as Yugoslavia 

was infamous for tribal vendettas 
Now, as it strueeles to cast off its 
one-party straitjacket, this country 
with its myriad ethnic groups 
must also struggle to resolve 
ancient antagonisims —especially in 
Kosovo Province, where Serbs 

like Miljana Vukmirovié and het 
neighbor, are locked im acrimon 


with an ethnic Albanian majority 


By KENNETH C, DANFORTH 
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Photographs by STEVE McCURR 














A twilight moon rises above the Kamniske mountains and Slovenia's 


Sava River Valley. Early in the seventh century, during great migra- 


tions ot peaples across Europe, Slavic tribes from the northeast began 





In its 20th-century coliseum, built for the 1979 Mediterranean Games, 


the Croatian city of Split hosts a soccer match with Zagreb. [n the 


| city, at upper right, stand walls of the palace of Diocletian, a Roman 














|)HE JACKDAWS came -at 

korgo time in Pri§tina, 

capital of Kosovo Prov- 

ince in Yugoslavia. Caw- 

ing and squawking over 

the main street, they 

whirled down im a black 

mass, then flapped out toward the recidening 
sky only to swoop back again. It took them an 
hour te settle on the bare branches of the trees, 
and their social adjustments as night descend- 
ec kept the racket going almost until curfew. 

The korzo is the traditional ¢vening stroll 
that people—laughing, chatting, flirting— 
make in every town in this Balkan country. 
But in Priftinait had asomber air. Joy had for- 
saken the town; no bands played; the cry of the 
jackdaws was the only sound [ heard. 

Families ambled under the grit-filtered 
glare of streetlamps, and if they talked, it was 
inamiurmur, fearful they would be overheard. 
For in a street closed to all vehicles except 
police cars and armored vans with machine- 
gun turrets, they walked under the sullen scru- 
tiny of steel-helmeted militia with bulletproof 
aprons and submachine guns. These citizens 
of Kosovo, a self-eoverning province of the 
Republic of Serbia, could be bludgeoned:and 
jailed just for saving “Republic of Kosova.” 

Serbia had wiped out their-autonomy with 
tanks, troops, tear gas, andterror. Though not 
many Serbslivein Kosovo, they consider itthe 
gacred heart of medieval Serbia. They cannot 
stand the thought of losing it to a non-Slavic, 
non-Orthodox populace whom they call 
“averbreeding defilers.” 

Ethnic Albanians, mainly Muslim and 
Europe's fastest-growing population, form 90 
percent of Kosovo's inhabitants. They claim 
descent from the Tilyrians, whose homeland 
this was for centuries before Serbs and other 
Slavs swept out of the north. Finding “auton- 
omous province” an empty phrase, Kosovo 
Albanians clamor for their own republic in the 
Yugoslav federation, coequal with Serbia. 

From this confrontation comes violence. 
Rioting Albanians have stoned and beaten 
cqutnumbered Serbs. The state, reacting with 
brute force, has shot Kosovo Albanians, kill- 
ing more than 35 since the first of the year. 

“Some were just kids, only making the V for 
victory sign of chanting Lavai!, which means 
‘glory,’ or Denokract!" I was told in a back- 
street café. | 

“Police go into people's houses and shoot 


100 


them, branding them secessionists and terror- 
ists” was another charge. 

Curfew came at nine o'clock, but Thad been 
advised to be indoors before eight. After that, 
one is viewed With increasing suspicion. I lin- 
gered until 15 minutes before curfew, by then 
sharing the street only with scowling militia 
and the man who seemed to come and go from 
the hotel whenever I did. Everyone else had 
hurried home, and the jackdaws slept at iast. 

To understand the emotions Kosove stirs in 
the Serbs, you have to go back to 1389, to the 
Battle of Kosove Polje—the Field of Black- 
birds —one of the largest battles ever fought in 
medieval Europe. | drove out from Priétina. 
Thick smoke from a coal-fired power plant 
blew across the frozen fields, pitch-black earth 
dusted with snow. Here a Christian alliance 
tried to block the northward advance of the 
invading Otteman Turks. 

Losses on both sides were appalling; legend 
says that birds tore at the corpses for weeks. 
The battle spelled the end of the once powerful 
Serbian empire, though more fierce battles lay 
ahead and the Turks did not occupy the land 
for 70 more years, 

The leaders of both armies were killed. 
Strikingly different monuments to each stand 
near the hamlet of Gazimestan. A centuries- 
old mulberry shelters the mausoleum built 
where Sultan Murad I died in his tent. 

No one knows where Serbian Prince Lazar 
fell, but. astone tower honors himand the other 
“heroes of Kosovo.” In the summer of 1989 on 
the 600th anniversary of the battle a million 
Serbs came to this hilltop. They were there to 
wrest victory from an old defeat, saying in 
effect that a charter of perpetual surerainty 
was written in the blood Serbs had spilled 
there. And they came to celebrate tough new 
measures under which Serbia was dismantling 
whatever remained of Kosovo's autonomy. 

Kosovo's Albanians stayed away. 

Now, months later, | was alone at the mon- 
ument..A bitter wind swirled snow around the 
base and stung my eves. Beyond the cleared 
area, stuck onaring of bare shrubs, hung plas- 
tic trash left behind by the celebrators. 


Under the spires of Zagreb’s greot cathedral a 
sprawling produce market prepares for the 
morning rush. Though Yugostavia has lorge 
socially owned farms, private farmers make up 
a quarter of the working population and 
aecount for 75 percent of food production. 


National Geographic, August 1990 
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divided into six republics—six bows drawn 
tight. The bowstrings sing of hatred, group 
against croup. Civil war ts discussed daily in 
every republic—in Serbia, Croatia, Slovenia, 
Bosnia and Hercegovina, Macedonia, and 
Nlonteneeroa. Slovenia and Croatia, the most 
prosperous republics, threaten to secede but 
fear anarmy takeover if they try 

Gacographically, Yugoslavian encompasses 
the diversity of all Europe. On the plains of 
Vojvodina waves of yellow wheat sweep 
norinward from the Sava and Danube Rivers 
toward the Great Hungarian Plain. The crys- 
talline Adriatic washes a deeply indented 
1,800-mile-long coast including 725 plands 

Hut it & the mountains that dominate the 
land —70 percent of it. The Dinaric Alps lum- 
ber hercely from north to south like a stone 
Stegosaurus, until in Montenegro they lose all 
semblance of order and rear up in a fearsome 
immensity of peaks, To go from one sicdé to the 
other has always been as daunting, in its way, 
asa pourney from the Catholic north and west, 
facing Austria and Italy, to the Mushm and 
hastern Orthodox south, bordered by Bul. 
fauna, Greece, and Albania 

“We're all supposed to be Vugoslays,” 
Adeslay Botkovic, alawver from the Croatian 
port of Split said. “But scratch one of us and 
you ll Gnd a Serb or Croat or something else.” 
And youcdon't need to seratch very much 

l have traveled in Yugoslavia in all seasons, 
seen every part of the country, and the more 
Ltalk to people the more difficult it becomes 
for me to imagine a Yugoslay 
Lo take them on their own terms, which means 
ethnic family ves, country maybe. Diplomatic 
codes: that allow Yuroslavia to get along with 
the rest of the world do not apoly within 
Yugoslavia 


| have learned 






“UGOSLAVIA, under President 
Tito, embarked on perestrotka 
and glarnest long before anyone 
outsiie the LS.S. RK. hid heard of 
Mikhail Gorbachev. Breaking 
iree from Stalin's Eastern bloc in 1948, Yuge- 
Slavia became the most progressive commu- 
nist country. Now it is struggling. 

For decades the West supported Yugos 
a3 a bulwark against Soviet expansion, Easy 
crodit fueled the economy. Yuposlavs had 
plenty of money for holidays. Their country 
was & model for nonalicned natons tn Africa, 
Asia, and Latin America 
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lugosiawio: A House Divided 


Flags talk in southern Yuroslavia, where 
ethnic origins are freighted with politics. In 
the troubled province of Kesowo, a wedding 
party flies the national flag of Albonia modi- 
fied by the Communist star. In the Republic of 
Afontenegro, a house painted like the Yugoslav 
flag (below) expresses patriotic support for the 
Yugosloy state, a sympathy shared by most 
Serbs ond their ethnic kin, the Montenegrins, 





Today Yugoslavs spend 80 percent of their 
wares — whit : month —on 
food and household expenses. Their standard 
of living has sunk tothe level of the mid-] 960s 
Unemployment nears 20 percent. The govern- 
mentis saddled with a foreign debt of 16 billion 
Leaders fret over low productivit 
While offices slam shut at 2 pom. You learn to 
recognize the sound, the drewsy hum of a 
whole country shutting down 

Students say they have no future. 

Each ethnic group blames: VYugoslavia's 
problems on another growp, and they coddle 
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Flash point of anclent rivalries, Kosovo was stained with blood this past Junuary when 
ethnic Albanians rioted In Podujeve (above! and other towne to demand more saree a 
from the Serbs, whe view the province as the cradle of their culture. Several da 


vintence eft 26 cead. An important part of Yugoalayia’s polyglot 


outnumber Serks in Reeeyo ning to one 


Land of the South Slavs 


n the Balkan Peninsula, between the Black and Adriatic Sens, 


a band of tribe had arrived by 4.p. 600 
* Slave—lke their kin the Cleechs and Pokes— 


“Yugo, 


migrated frot a homeland still occupied by other Slave, 


population, A aatide 


These South, or 


the Rustinne 


and Ckrainians. Under foreien domination for centuries, the Serbs, 


the Croats, and the Slovenes decider! to join together in 4 kingdom 
after the carnage of World War [. Toclay such Pan-Slavic nationalism 
ison the wane in Yugoslavia’s 4ix republics and two provinces, 0 


eieht major and ascore of minor ethnic groups flounder in oa leader- 


ship vacuum left by the death of President Tita tn 1980, 
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Tha kingdom of Sarbia reached 
the height of its power under 
Stefan Digan, all proclaimed 
emperar af Serbs and Grecks 
(ai (355), while Aungary, 
Venice. and the Habsburas vied 


amicA: 255. BO sy dom (98,7604 
24,701 ,0000. CcAPTEAL! 
Aeron: Esstern Orthodox, Roman Cutholic, Mustion 
LaSGUAGE: Scrbo-Croatiin, Slovenian, Maceionian, 
LITLRACY: 90%. LIFE EXPECTANCY: 71] Vr. BCONOMT: 

Food processing, machinery, textiles, nonferrous metals, 


uy 711) 
Belgrade, Pop 


for contra! of the Crosts and 
the Slovene. The Byzantine 
Empire, encroached on by 

tha Buigarians to the north 
and the Turks to the east. had 


ghrunk to a ramnant. 
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Onaot the “peasant nether” 
of the Habsborg ampere, 
Shoventa merged in From 
sla centurhes of, euetrlanrme 
on Yugodinvia's root | 

wasterniaod ropublic. a 
Theough the conturies lbs 
of Garman culture, 
That the Slovenian language 
was preserved ls a tribute te 
Phsyingess use by the 


Raian Provan Cathons cles, clerics. 


ITALY 


Rome 


Tyrrhenian 
Sea 





Tha Gttoman Tur achieved 
astrategle victory in Europe 

by dafeating the Seris at 
Bosowe Pimld mm i385, in f483 
they. took Constantinaped. ened- 
Ing the Byzantine millennium 


By (629, when they laid wage 

to Vienna. the Ottomans 
controlled most of southeastern 
Europe. Slave, Albanians, 

and other groupe maittained 
atrong matioriad liertithes. 
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i the ancient 


heorperating 
Roman province of Dalmatia, AL 
rien he | atinspeaking mchibieh 







CZECHOSLOVAKIA U.S. S.A, 


C VOJVODINA[] 





To dilute Srblanh ny, 
President Tito (ts te 1980) 
promoted greater self- rule 
for the provinces oF 


Ve and Kosowa, 
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in thi Balkan brew of Slave, 
Albanians. Turks. Gypshes, and 
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language. Early in the century 
thia ancient land of Alszandar 
_ tee Great wes tory} 


By (S76 onfy Macedoria Hercegovina region. Tho 
and Kosoye ran under = fuse waa lit in (fH4 when a 
Turkish eohtrel, In i908 6 Serbian nationalist 

fires wan st for ae? assanginated Austrian 
whan Auntria~ Archduke Fran Ferdinand 
annexed the Bosnia and in Sarajevn. 
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Favered by the sailing set, Croctia’s Kornati 
archipelago (below) is protected as a notional 
nirk. Little polluted by the wastes that plague 
much of the Mediterranean, hundreds of 

miles of istand-studded coast make Yugoslavia 
a prime destination for tourists. Rebwilt from 
the rubble of a 1979 earthquake, the walled 
Montenegrin city of Kotor (opposite) occupies 
a narrow shelf of land on the Gulf of Kotor. 





their right to bate as if tt 
eift of fire. The Yuposlay 
contentious 
Slavs, could 
centuries of bloodshecl—h 
blinchirig Suri 
after more than 40 years tn 
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were the primordial 
ideal—that histori- 
pecple =, ot lucdinge non 
together peaceably alter 


LS bots ome lost 1 & 


banntd 
isto cif natronall TH 
which Yugo 

their tribal 
a former bank president stepped for- 
ward to tap those passions and put them to his 
Slobodan MiloSewh 
gone from obscurity 

narty and press along ihe way, 
im ol 


managed to subordinate 
passions 
iw wse Pr ct Sic lent ii} 
Serbia, hes = dictator- 
snip, PUreINnE 
on the SLPER ELH of one iIsue— 
In Kosova 

Belgrade shopwindows feature portraits o 
Milosevic. Ais jowly visage ¢ 
plays of tele 
Milosevid 
cult— popularity based noton improved living 

or education but on 
and threatening 
nidred 


— persecutl 
Serhs 
lares from dis 
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to ciscalin his personality 


Vision 
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stancarnis, heath care, 


Havering Albanians to col- 
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onize Kesavo with 
“eT okan settlers 
In Yueoslavia, with tts powerful oral tract 


tion, it isn’t the truth that's operative, it's 


Aas 





In Releracle., 
controlled press and | 


w hint people iiont i the truth 
with its: rigidly 
to tell them that Albanians are nol raping Ser- 
bian women every week, CE eal believe the 


To) GFGVE 


most gruesome accounts: Consequently, the 
Serbian-controllecd militia wreaks vengeance 
in Kosovo, as if acing out a time-honored 
Balkan vendetta 

Kenneth Anderson is an investigator 
the Helsmki Watch 
tee, a human-rights or 
tion that monitors COmpPMANcEe 
with the 1975 
cords, His Tecen! 


with 
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try. The Serbs respond angril, 
have special historical rights tn 
manins are a majority 
é frightened the Serbs 
and that Serbs just want equality 
In this country even “equality & & loaded 
word. The federation is based 
among the republics. What Serbian nalional- 
sts wit is ore mn, » Which is faar 
enough for most countnes 
Serbs are 40 percent of the 
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ingiv drew back to Constan 
tinople after severe losers in 
the Balkan Wars of 1912-13 
their S00-year reign in south 
left.a cultural and 
is now VYurosiavia. 
The Serbs rly cone their territory 
alto wanted Bosnia “ine 1 Here ceovina. But 
At ‘stria-Hungary hac scant the province 
and kept it, When Archduke Franz 
Ferdinand, the Habsburg heir, visited his 


eastern Europe economil 
nit acToss wihat } 


ay nei at 


1908, 
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subjects in the provincial capital of Sarajevoin 
L914, he was shot dead by a young Bosnian 
Serb nationalist. The Austrians invaded 
Serbia: World War I was under way 
nlans were mace for 
a Slavic union, the Kingdom of Serts, ( roalts, 
Formed in 1918 
Montenegro (ethnic Serbs) 
and Hercegovina (ethnic Serbs and ( 
Unity hardly led to comity, as the new coun 


AS the war was fouent, 
ancl Slovenes it included 
as well-as Roshia 
Proawts 
Serbia's: Kine Alexanecler, 


try was ruled by 


wihitise desootism won plenaterd the (roats 


and Stovenes. Perhaps his only basting decree 


Wis to change the country § name in P29 to 


Yugoslavia, “Land of the South Slavs.” A 
Croatian separatist assassinated him in Mar- 
geile in 1934. The kingdom started a disinte- 
that dicin't end 
ruerrilla leacer, Josip Broz, emerged from the 
ashes Of World War IT as Marshal Tito, the 


only man who has ever been able to make these 


rration unt] a Croatian 


hostile peoples be civil to each other 


The sufferings and triumphs of Tito's 


communist Partisans provided one of the most 

heroic chapters of the war and made him mn 

epic figure who could get what he wanted at 
Tito 

7 000 critics to living hell on 


home and abroad. sHenced dissent bi 
encing at least 
Coli Otok, a barren island im the Adriati 

To prevent Serbian domination of the entire 
country, Tito gave greater autonomy lo Voj 
vodine (with its large Hungarian population) 
and Kosovo (with tts Albanian majority). That 
is why Serbs burn Tito's picture in mass dem 
onstrations tlogay and shout for the removal of 


his remains (he cied in 1980) from Belgracte: 


) TASTE LIFE in the Kosovo 
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my shoes at the top of a 
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: of alarzce Muslim Albanianiam 
ily farm. I smelled wood burning In an iro 
stove and surveyed the array of woolen cush 
fons and blankets around all four walls. 


With its 17 





-venr-old water mill, cattle ane 





poultry, and good crops of wheat, corm 
peppers, and cabbage, the clan, about 25 
sLrong, is virtually self-cufficient 

ine of the bows spread a tablecloth on the 
floor, then helped two others bring in a huge 
ten-inch-hich wooden table to set woon it. We 
Sat cross-lege@ed around it and pulled the cloth 
over our knecs, Phe younger men brought in 
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yorurt with onions, salami, boiled cgrs, 
bage, thick cornmeal polenta, and a pudding 
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hae cheese. Each of us had a tablespoon and 
fork butno piate 
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rooms and on 4 tour of the farm, but they had 


been excluded from that chamber since time 
immemdrial. asked how old a bow had to be to 
Sit With the men 

“Traction says a boy can join us when he's 
ten, I was told. “But now that's changing in 
some houses.” 
the door and rushed over to nestle beside his 
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lather, an engineering student playing a two- 
stringed ciflel. Heeding a whisper, he thrust 
bwe Soll fingers toward me ina 

“Before, we never talked politics in this 
" Sead one of the younger men. “So fir 
we have not fought back. But now we Albani 
ans are [ike cats pushed into acormer. We 
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lave 
nothing else to lose.’ 

“We will get democracy. or get killed,” said 
another. “They accuse ws of wanting to join 
Albania. That is stupid. Wi 
Yurotlavia. But in Serbaslavia? Never!" 

Van lbrahim 
Rugova, a44-year-old Albanian professor, to 
lead them out of the pit. His 
Lear claims 350,000 members, while com- 
munist ranks have fallen to 80,000, “We're 


Want to cay ijl 


KRosovars are turning to 
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he told me 


Turks and even some 
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seros too, Dheonly end to this foreign occupa 
Hon can Ge i we start a dialogue. But they say 
they will deal only with ‘progressives.’ That ts 
the Stalinist 
agree with vou is nel Progressive 

To the south, in Macedonia, | found more 
ethnic turmoil. This seemed owt of tune with 
the polyglot mélange — Macedonians, Albani- 
Bulgarians, 
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In this lvely 
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the Slavic masonts 
ret alone. 

Yet as the birthrate pushes Albanian num 
bers toward a fourth of Macedonia's popu la 
Hon, clashes sre increasing 

Bogomil Gjuzel, a poet and repertory cdirec- 
tor who helped organize the Learwe for 
Democracy, the first of ten alternative move- 

in Macedon, told me, “The Serbs 
want to colonize not only Kosovo but also 
Macelonia 
reclaim land taken from them after World War 
T and Macehonian peasant: But 
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Worth the struggle, the cheese that Dinko 
Steponoski and other Mocedonian highlonders 
make from their sheep's milk ts ao much sought- 
after delicacy. With their wertle fences and 
storie farm biutlilings, the rugged farmers of 
this mountainous land seem little affected by 
Yugostovia'’s 40 years of socialist planning. 





these people have been tilling the land ever 
| | ee ae " 
since, and nobody's going to take it away 
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a liberal biweekly 


Saso Ordanoski, 26, deputy editor af 
Borer, or Founge Fighter, 
Macedonian magazine, was optimisic. “I 
the official newspapers print les, soe know 
expose them, he said. “We are 
towure free elections, [fwecandevelop a good 
economy and se 
around for enemies.” 
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men I'veever known, bout secessionist senti- 
mente I'd heard in Sloveni 

“Let them secede!” 
won t be a minute too soon. We'd rather go it 
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Power resides in tne republics 
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The Croatian capital of Zagreb bursts with 
life during rush hour, Centuries of mule by 
Hungory and the Hobsburg empire hove 
lent Yugosiavio’s most industrial city a cen- 
tral European air. In the older eri lorger 


federal capital of Belgrade, residents take 


their ease and other pleasures in leafy 
Kalemerdan park. 
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Celebrating All Saints’ Doy, the devout tight 
candles in Aagreb'’s Mirogoj Cemetery. Croats, 
along with Slovenes, compose the bullet of 
Yugoslavia'’s Roman Cathotics. Catholicism ts 
now enjoying a resurgence throughout Yugo- 
slavia, which over the veors has provided u 


more secure climute for religion than most 
Eastern European states. 
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The dark themes expressed in his “Sardievo 
Chronicles” and other paintings by Mersad 
Berber reflect o deep strain of pessimism that 
tise colors much Yugoslav literature. Seen in 
his Sdarajeve studi), the adoecloined artist 
driws heavily on local [stantic lore for his 
work, He is one of some four million Fugostave 
whi practice Islam, about half of whom live in 
his nuotive republic, Bosnia and Hereegovina 
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Lised by champions, Elan 
shia dre prepared for ahiip- 
ment ata factory nedr 
Stowenica’s Austrian border, 
At Iskra Telekom near 
fjubbond, workers spect 
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COnInTLUnicotions systens. 
Nearly two-thirds of 
Yugoslavia’s industry and 
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Though strugeiing to reform, oo pret man 
socially owned industries, like Serbia's huge 
ALKS steebvorks (left), remain money losers, 
Launched with on advertising blite in the US 
market in (S85, the diminutive Yuro hos been 
an export foilure, But it is popular at home, 
Winere some 250,000 a year rel off the assem 
bly line at Kragufevac, Serbia, under the pare 


of Yugoslovia’s “great unifier,” President Tito 
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Freedom was in the air 
this spring, when million- 
aire philosopher Ivar 
Kromberger stumped the 
countryside on a platform 
of Slovenian independence 
and social welfare. Theogh 
he fost fils bid for the 
republic &§ presidency bo 
communist reformer Milan 
Rucon, opposition condi- 
dates swept the elections in 
both Slovenia and Croatic. 
Sided by other Bburopedcn 
Greens, fledgling environ- 
mental parties in Yupoesio- 
via protest the country's 
only operating nuclear 
power plont at Arsiko. 
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at the thornbushes. Two boys sat amid the 
maquis, selling while candies. 
Crosses studded the hilltop. 
froma pile of stones on which about $0 candles 
burned, Black from smoke, and with wax 
smoldering, the stones looked! aflame 


Few stones small enough to carry remain al 


larrest rose 





the site, People were scooping sand into enve- 
A group of Germans stood before the 
lnrpest cross singing softly, “Maria.” As the 
Sun melted behind the mountains and the fa 
church towers glowed, 
WErE Kneeling in worship 
[drove northward into the Alpine heights of 
Slovenia, the most westernized region. in 
Yugoslavia. The Slovenes recently dropped 
‘Soctalist” from their become 
samply the Republic of Arc the 
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decided they couldn't 
tolerate the federal party and pulled owt 


Slovenian communists 





EFRESHINGLY, the most popular 
plaza in Liubliana was named 
lor a poet, a sometimes bawdy 
one. A stutue of France Pre- 
. Jeren beams down on Preteren 
\ hard by three interlocked boidges that 
span the willow-shaded Ljubljanica River. 
Rustic stalls and bright cafés radiate in all 
directions 

Amid Ljubliana’s air of solid accomplish 
mentiew enjoy playing nich uncle to. poor rela: 
tives in the south Al, with the 
Siovenian ¢ Loonomy, told me 
why he carms the national ecapami Sy SLT: 
“With onivé percent of 
Mia makes 20 percent of Yugosinvia’s gross 
national product and a third of its exports to 
the West. But we have been force 
bo the federation most of the hard currency we 
earn, with no control over how it is usecl. We 
provide 77 percent of the federal budget — just 
‘floating money down the Sava." ' 
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One of the most successful 
Slovenia is Adria Airways, 
the old communist mold and challenged JAT 
the national airline. “We have made a profit 
for 20 years by being better than the competi- 
tion, said Janez Rocijandc, the president af 
Acdnia; Technically his airline i 
owned,” but it operates on a free-enterprise 
Standard of service 
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Serbian Orthodox clergy, like these monks 
living along Serbia's Crna River, howe proved 
aqresivient lot. During World War IT and its 
aftermath some 700 were killed, and nearly a 
quarter of their 4.400 churches ond monister- 
tes Were destroyed, With fttle outside help the 
Church has muide o stubborn comeback, 
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rain forests, the Mfissourt 
Botanical Garden ha: 
grown beyond its foul 
walls fo become (UTE af the 
world s leading research 
iistitutions of its kind. 
Spearheading the garden's 
efforts in Ecuador, David 
Neill (left ) collects 

plant SPeCcrHTenS from the 
fps oft ri es fell d Ay 


road biatlders. 












ELL BEFORE DAWN Peter 
Raven walks owt the back 
| door of bis house in St. 
Louis and up a path toa 
low, modern building faced 
in glass that in daylight 
reflect cts the surrounding grounds of the olclest 
Institution of its kind in the United States. 
For the past 19 years Raven has been director 
of the Missouri Botanical Garden, which he 
has transformed into a landscape of excep- 
tional beauty. His alarm at what is happen- 
ing to tropical rain forests, however, has 
caused the garden to transcend aesthetics and 
become one of the world's leading centers for 
tropical bolanical research. 

At least two-thirds of all species-live in the 
profuse rain forests of the tropics. Yet, as 
Raven points out, these forests are being 
rapidly cleared and burned, extinguishing 
species and the genes of evolution, This also 
accelerates climatic warming hy loading more 
carbon dioxide into the atmosphere through 
burning and by removing trees, which, by 
photosynthesis, absorb carbon dioxide. In 
something less than geologic time, the corn 
belt may become the dust bowl, 

Raven leans forward in-a loping gait, a tall, 
somewhat jowly man of 54 in a blue pin- 
striped suit. He unlocks the entrance door 
and hearts for his office, on occasion startling 
the bejesus out of same poor graduate student 
working overnight in the herbanum 

The berbarium, below Raven's office, 15 a 
repository of nearly four million specimens of 
pressed, dried plants, which have been care- 
fully mounted on acid-free paper, labeled, 
and stored on opén shelves in movable orange 
bins, Among them are collections from Cap- 
tain James Cook and Charles Darwin. Each 
year the collection expands by 120,000 more 
specimens shipped in from around the world. 
Smelling faintly of dead grass, the herbarium 
is the botanists’ encyclopecdia—a palpable 
record of what grows where on earth and 
what is rapidly disappearing 

"Think of it,” Raven said to me. “All 
this deforestation is destroying each year an 
area roughly the size of [llinots. About one- 
quarter of all biological diversity in the 
world —more than a million species— will 
likely vanish in the next quarter century. 

No extinction episede of this magnitude has 
occurred during the past 65 million years. 
The great majority of these species—and 


126 


their potential for humanity —will disappear 
unknown. That's one reason we are cedi- 
cated to the collection and identification 
of plants.” 

One needn't have a lifelong affection 
for plants to appreciate how our survival 
depends on photosynthesis, and how much of 
what we cat is plants, or burgers or chops 
derived from grass, and that the aspirin we 
tuke for headaches originated with willow 
bark. Roughly 25 percent of all prescription 
medicines in the United States are derived 
from plants, inclucting alkaloids from the rosy 
periwinkle of Madagascar that have arrested 
childhood leukemia and Hodgkin's disense, 
As the garden's botanists document what is 
still growing in the tropics, they are, by no 
stretch of metaphor, in a profound race 
against the clock, 


AVID NEILL and Cal Docson are 
amony ten of the garden's 39 
Ph.D. botanists spread across the 
tropics, living where they collect 
specimens. In the brilliant light and thin air 
of the high Andes the two men leave their 
apartments in Quito, Ecuador (map, page 
129). Cal, a world expert on orchids, heads 
toward the Andean cloud forests. David 
drives east toward the Oriente, the Ecunedor- 
lan portion of the Amazon basin. He studies 
tropical trees. 

David, 37, lanky, russet-bearded, steers 
down the-east face of the Andes in a dilapi- 
dated Chevy Suburban, passing torrents of 
Amazon drainage and cows perched on slopes 
that would alarm a goat. Six hours later in 
the humic lowlands, the darkness accented 
by beeping frogs, we pull up to a small sign 
reading ESTACION BIOLOGICA JATUN SACHA 

Jatun Sacha —“ big forest” in Quechua— 
consists of a few hundred acres of virgin rain 
forest that David has helped preserve with 
hit own savings. His research shows that 
more species of trees may exist in afew dozen 
acres at Jatun Sacha then in all the United 
States cast of the (Continued on page 130) 


Nature girl Katie Raven, eight, helps her 
father, Peter Raven, collect plants on week- 
ends at the family farm outside St. Louis. 
"Collecting brings out the kid in me too,” sarys 
Raven, director of the Missourt Botanical Gar- 
den, who took up botany at Katie's age and 


published his first scientific paper at 14. 


National Geographic, August 1900 


































The garden’ global mission 
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Mississipm). Here in the Oriente, where ot 
drilling since the early 1970s has broweht 
roads and settiers, about a third of the rain 
forest has fallen to the cham saw, 

To get inte parts of the Oriente he can't 
reach by canat- or Suburban, David hitches 
jcopters. Stuffing his 
cuttings into plastic bags, he moves on, even- 
tually kneeling in the forest to fold each speci- 
men ina page of newspaper, recording the 
species, Uf he knows it, and where and when 
he collected it. 4 cluster of grape red flowers 
goes into the comics of Quito's £) Comercio 

When the stack 15 precipitously tipping, 
David puts itin his plant press—two laticed 
frames of hardwood cinched with nvion 





rides in dil-company he 


straps. Back at camp he places the cuttings in 
a tublike plant dryer, lights the kerosene, and 
dries them for 24 hours, Shipped to St, Louis, 
they will be labeled and checked by other tax- 
onamists and mounted for storage. 

David unloads his gear from the Suburban, 


heaves a coiled rope and sections of a 42-foot 
aluminum pruning pole onto his shoulder, 
and hikes wpa forest trail to the station. In a 
clearing stand four bunkhouwses, a kitchen! 
Geld office, a-carctaker s howse, and an out- 
house for four (with view). In equatorial 
Ecuador, days and nights are almost the 
same length, ancl the sun goes down early 
We ext and po to bed. 

The next day we walk into the rain forest 
uniformly green, dim, quite passable, the air 
emphatically stil. In the distance a chain saw 
is groaning. Tripping over a fallen limb, I fall 
Hat on my face, confirming that tropical soils 
have all the organic cushion of macadam. 
With no winters to kill insects and with 
ample heat and humidity to encourage them, 
organic matter decomposes 50 quickly that 
only a thin laver of fallen leaves and twigs 
covers the soul. The luxuriant forest feeds on 
itself through fungi, which draw nutrients 
from this detritus into the roots—a closed 
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Losing ground in their effort to grow rice, farmers in Madagascar survey erosion on hills 
clewred of rain forest. Farming further depletes the soil, and in turn new land must 
be cleared. Slash-and-burn farming destroys 50 acres of rain forest aon howr worldwide. 
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Ants are profuse in tropical forests and 
often live in trees 
a @arden botanist whose large, si 
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Trashing against a root buttress. 
his toes, That day he 
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In any temperate forest, such as a grove of 
oaks and hickores in Missourt, vou find 
numerous trees but only a few species. Trop . 
cal forests are just the reverse: Individual 
populations are small and eee but the 
&2.16 tnormous, A 
angle tree in Peru kabhi Ors as-many specics of 


number of cditerent spe 


ante as exist im all the British 
Isles. Within walking 
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w™ THE OTHER SIDE 
) of the Andes, tn 
LCiader s coastal 
lowlands, Cal 
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no More than POO species of 
orchids. Ecuador boasts 2,670 known spe 
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Sine 
pec nua| Woon of ecwaclor has 


and banana and palm-oil plantations 

“Tt took only 
Ecuador to evolve from primeval forest to 
farmland ‘Cnty 
coastal lowland forest is left, and that 
ramdivy going.” 

La ; points to a tree be 
ing ‘Rio Palenou, mahogany —the most 
all western Ecuador, because 
And here everything 
cecompases quickly. [t used lo be common 
Now there are only 12 mature trees left in the 
world, and they're all on this property,” 

T he A 
three institutions collecting tropical plants for 
the National Cancer Institute in hopes of 
tinding new drugs for treatment. Kot that's 
not Cal's motive for being in the tropics. He 
wots to know what's crowing here an if) how 
it Survives, salad it 8 that the male tachinid fly 
Will Mm — ea particular orchid flower for a 
female tiv, bop.on to mate, and inadvertently 
salltnste an orchid 


ahout 20 vears for weslerm 


he says: 6 percent of the 
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lissauti Botanical Garden is one of 


“| have roy rian y 
ars been 
engaged tt laying 
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Boranical garden 


eng H should t ils 


forever kept up and 
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maintained, 


| ners i “tal | 
rtf 1 fe os = 


“T suspect that we know a good ci 
about the universe than we do about tropical 
forests. People ask, "What are you come 
down here?’ We sav, ‘We're looking lor the 


cure for cancer Thes cay Oh. veah. that’s 


“fl Tre 


omportant.’ But the real reason wu ere here is 
to learn more-about the tropical world.’ 
HE MISSOURL BOTANICAL GARDEN 
is afew minutes from downtown 
St. Lowts, it 79 acres surrounded 
mm. by brick house: owned mainly by 
's (serman and brish 
[tahians had settled ju 


descendants of the cit 
IMMierants. et weet of 


Vational Gearrafhic, august 1¢ed 





a 7 ee 1 —_ 7 ot See pe — i. os ie 4 _— 
he garden to mine the clay for this brick that 


so dominates St. Lows architecture, 


Natives are tnclined to refer to itas Shaw's 


Garden. Henry Shaw, who founded it, came 
to St. Lowisin 1819. The 18-vear-old English 
man saw in the nearby frontier a market for 
cutlery and hardware he could ship tn from 
his native Sheffield. Amassing a fortune, he 
invested in St, Louis real estate. [n the S505 
while visiting the gardens at Chatsworth 
In England, Shaw was inspired to put his 
landed wealth to public purpose 

Planning a public botanical garden 
frst in the U. S.—on His country est 
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Miusiourt Botanical Garden 


An onsite of pecen tn the heart of 

St. Lowis, the 79 acres known looolly as 
shaves Garden wes a treeless prairie 
When Pusinessmon Henry Shon bought 
Lt for his country home. He later odded-a 
botonical garden, a misecum, and a plont 
libraery—all of which he bequeathed to 
the public, 

Today Show's gift reaches 811),0000 yis- 
thors a year, including 100,000 students 
drown by the domed Climatron (abore, 
at left) and other educational! facilities. 





was cuided by the emiment botanists Sir Wi- 
tam Jackson Hooker of the Koval Botan 
Gardens at Rew, England, and Asa oray ot 
Harvard. But it was the St. Louis physician 
and botanist Creorge Engelmann who per- 
sunded Shaw to make his gardcn not just a 
display but a scientific institution as well 

Shaw endowed the Henry Shaw School of 
Botany at nearby Washington University, 
donated land adjacent to the garden to St 
Lows fora park, willed the garden to a trust 
and the bulk of his estate to its maintenance 
It wasn’t enough. The garden for a time got 
inte the business of selling orchids. By the 
1920s, coal smoke from the city becmme so 
oppressive that the gardeners couldn ft see 
from one end of the greenhouses to the other 
To save the huge orchid collection, thes 
removed it to the arboretum, a large fann 
purchased farther wes! 

For vears the garden slic] into neglect. By 
the 1950s, a5 glass was falling out of the 
greenhouses. a consultant recommended that 
the garden give up botanical research ane 


tut over Us herbarium and fine botanical! 


i if . 


Many paths at the garden lead to Seiwa- 
En, 14 acres af “pure, clear hormony and 
peace” designed by landscape architect 


Ketch Kowone along classic fopanese 
lines (bottom). Equally soothing, per- 
haps, at the turn of the century wos the 
sight of a fody colmly playing the vigtin 
oftop a giant water lily. 
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ibrary to Washington University,-steps that A WARM APRIL DAY NAVET 


would have reduced the garden to «a historical Walked me around the garden 


relic. John Lehmann, a wealthy lawyer, took Recboud trees were in flower, and 


over the board of trustees. donated 510,000, 





dogwood, cherry, tulips, pansies 
and be fan to Open up the w milets of St. Louis and the aromatic Judd wibuTmum. 4A garden 

[n 1960 the garden finally came out of the volunteer led a group of schoolchildren past 
doldrums with completion of the Climatron us, their noses custed vellow-and black with 


Dhis peodesic-omed greenhouse displayed pollen. We're pretending we're bees 
some 1.500 species of tropical plants unde We strolled by Shaw's Italianate summer 
plexiglass pancis suspended from a frame Willa, pausing on a bridge over the pond 

work of aluminum tubing: The Climatron Raven looked down at the carp assembling in 
was conceived by former director Prits Went, open-mouthed anticipation of bread crumbs 
a plant physiologist who had expected its and sighed. “Ah, to be a carp in April” 
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LITTLE! CITCULSDOon syvetem to create [our ctr- Lomme to Sst. Lows in (O97), Peter Raven 


ferent climatic zones. The plants themselves expanded the garden and gave it a dramati 
defeated the engineering face-lift the Exnetish Woodland Garden and 


“Wont had hoped for sharper graclients,’ the Japanese Garden, a visitors center, sculp 
Peter Raven told me, “But the Climatron tures and fountains, and myriad details of 
essentially created two zones: warm on th: taste. Ais vigorous style of leadership is 


wWerend and cooler-al the upper end.” The admired in St. Louis: “Raven has turned a 


lexigiacs became $0 pitted that rt rt luced tleen' Hitth= hotanica aren inte a worir 
the sunlight, and it was eventually replaced class institution. He's got charm, humo 
with glass. Aftera multimillion-dollar resto as tight as money in this city, he can peel 


ration, thé Climatron reopened in March thousands of dollars off people.” 
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[Y9O (paces 156-7) When one of the garden's fund-taisers 








Rain forest under gloss, the porden’s 


Climatron allows visttors to browse 
among 1500 species of plonts ond inter- 
pretive displove like the Fallen Log 
fabove), being positioned by workmen. 


expressed his frustration at being stone walled 
bya donor, Raven smiled, his mouth a 
straight line turned up at the corners 
“There's no such thing 45:8 permanent no 

A respected scientist on the governing 


boards of national scientific societies anc 





joOnored internationally, Raven published 
the first of more than 300 papers when onk, 
i4—on collecting plants in the High Sterra. 
“Lhknew that writing scienhiit paper was 
important. | began to find my identity Dy 
joing (MAL, at aie 

Raven was only two when his father took 
him for the first.of many visits to the Califor- 
nia Academy of Sciences’ Natural History 
Midseum, near his home in San Francises. “I 
had the idea of writing very early,” he told 
me. “TD spent alot of time copying things 
ahout beetles out of books, By seven or eight 
l-was writing about butterflies and birds.” 
He carted caterpillars around in his req 
waron and thought about how they would 
become butterflies. Then he collected the 
butterthies 

Soon his interests widened to plants. He 
would find a plant in ower, fasten it to a 
piece of notepaper with Scotch tape, and 
press it between the pages of the telephone 
directory. His first herbartum was his bureau 
drawer. “Asa boy I went all over by Grrey- 
hound bus, collecting plants 
Raven's curiosity continued to widen, His 
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Rovel Botanic Gardens al Rew, Costa Rica. 


History Museum in London, the 











Reflected erace from on autumn sky 
bathes the Missouri Botanical Garden 
during a plont symposium. “This i a 
special place,” saves a firden employee. 
‘Kids are always bringing ws birds with 
broken wings. I think its because people 


dtsasociite ws with caring for the earth.” 


nd New Zealand. In Colombia he got is 
first taste of the tropics and of human misen 
] oc. Wy it iil ri | Cad 4 erty | cet Pile SE Li oly pil 


cal smiling chiidren, Teaching at Stanford, | 


6 mext to his.” Ehrlich and Raven devi 

Oe Che heen Coe VOID, OT Gas 
byw what the ocse to eat, and plants, by the 

iEiT] le they Produc influence the other’ 
evolution, “I got very interested in popula 


bon and in the overuse of world resources 

When Raven came to St. Louis, the par- 
rch Program Conmsste lof only 
three Ph_L)."s, anc its [Tropical ffort was [on 
[ roa i He ching in Panama. Raven hired Al 
Gentry to go into the Chocdé of Colombia, 
Peter Goldblatt for Africa, and Gerrit 
Davidse for Central America. He put two 
otanisis in Madagascar, directed by Pete 
Lowry in Paris, where the National Museum 
of Natural History has the largest herbanum 
af Madagascar plant 

Phe carden now has botanistein the Field 
Museum of Natural History in Chicago, Lon- 
don's Natural History Miurseum, anc ian 
countmes in South America and Africa. “A lol 
of institutions would have insisted that they 
be heré, Raven sau “Bul | have always 
wanted to pul people where their wort 

lwas in Raven's office one day as his staff 


tried to make orer out of his Meco schedule 
He would be speaking the next day at the 


Liniversity of Minssacnusetts and | acl SCT 
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Cornerstone of research, the-gorden s herbar- 
ium grew out of a plont collection Henry Show 
amassed during his lifetime. Today it houses 
nearly four million dried specimens, some of 
which dote from the early 1700s. By compar- 
ing new specimens with those already on 

file, garden botanists can study evolutionary 
links among plonts anywhere on earth. 
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producing floras of North and Central Amer- 
ica, Madagascar, and various countrics in 
South America and Africa.) He brought in a 
delevation of Chinese botanists and other 
experts on Asian plants to work out detalis, 
the agreement being signed in 1988 in a pub 
lic Ceremony Among & lacy trees 

At the ceremony Raven pointed out that 20 
percent of (China's plants are usecl in medci- 
cine. He helct up a chunk of shale containing 
i62-milhion-year-ole fossil of a coniferous 
tree — Afetasequeid, or dawn redwood—long 
thought extinct until a forester in the 1940s 
found some growing: Tear a mountain village 
in China. Seeds arrived in 1947 at the garcen 
in the filigreed shade of Metasequoia, Rav- 
en = VOICE rose: 
crisis, In the next 
250,000 plant species of the world will be in 
danger of extinction.” 

Raven stirs audiences on the consequences 
of rain forest destruction. He reminds them 
that we survive by the ability of plants, alae, 


the-garden 


We're in an environmental 
'G years one-fourth of the 
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and some o photosynthesize energy 
from the sun. “We are consuming, diverting, 
or wasting 40 percent of that prod tion —in 
large part by deforesting the tropics—and 
will face enormous difficulties in the future, 
as world population is expected to double by 
the middle of the next century.” 

When Raven speaks, his body swivels from 
side to side, “The 1,1 billion people who 
inhabited the tropics and semitropics in 1950 
will prow to about five billion people by 
2020—more than quadrupling m just 70 
years. One billion live in absolute poverty 
Each year some 13 million people— mainly 
children—starve to death in the tropics. It's 
morally indefensible.” 

He savs that the poor are pressed into 
clearing forest for hrewood and food just 
to stay alive, while the developed world 
demands hardwoods. hananas, ane 
other products that tropical countries, decp 
ina trillion-clollar debt, provide by clearing 
more forest 

“Rior, wheat, and com supply mort than 
half of all human energy requirements,” he 
continues. “However, there are maybe tens 
of thousands of additional plants that could 
provide buman food if their properues were 
fully exmlored and they were brought into cul- 
tivation. Many of them come to us from the 
tropics. Oral contraceplives for years were 
produced from Mexican yams; muscle relax- 
ants come from an Amazonian vine tracdition- 
ally used to poison darts.” 

Raven believes that the U.S. and other 
countries, for charity and self-interest, 
help the world's poor to farm cutover lands, 
replant trees; and save what rain forest is left 
He hopes this will happen on Madagascar, 
which holds about 5 percent of the world’s 
species, some 75 percent found nowhere else. 
“Unfortunately,” he says, “ 
sland is now degraded pi 

With support from the U.S, Agency for 
International Development, garden botanists 
are helping the Madagascar government 
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should 


much af the 
mature. 


establish a huge national park m what 15 [elt 


of the rain forests in the northeast. They are 
encouraging neizhboring villages to develop 
nlans to reduce pressure on the forests 
Raven wants to show that there are post- 
tive alternatives to the ax. As he says 
“People won't want to do anything if all you 
‘Oh, isn't it awful about what's hap 
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Prepare to be 
impressed. 
The new Caprice is 
designed to ride as great 
as it looks. From the 
drawing board on, it was 
planned with your 
comfort and security in 
mind. It contains more 
standard features (han 
Mary cars costing 
much more. 

The new Caprice has a 


© 





passenger compa riment 
has a rigid cage structure 
and the doors are rein- 
forced with side-guard 
door beams. 

Stopping is surer 
on wel pavement with 


© 





Caprices advanced four- 
system (ABS). 

It's engineered to help 
you stay in control and 
steer on slick pavement 
by automatically adjust- 
ing your brake pressure 
up to 15 limes a second. 











iahewn Gr ihe deiner’ 
side is also standard on 
every Caprice, This “air 
bag” is designed to 
inflate in higher-speed 
frontal crashes and can 
provide restraint in 


C; 


addition to the lap and 
shoulder safety belt. 
The new 1991 Caprice 
has many other features 
designed to help you feel 
secure and comfortable. 
And, like all designs. 
you appreciate them 
most when you view 
them firsthand. So we 
invite you to see and 
drive the new Caprice. 
And come to your own 
beautiful conclusions. 
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The foture in hid erasp, 
fason Wltnme of Kensing 
fon, Marviond, prepares 

fo take command of thu 
remotely uperated vehicle 
Jason from more than 204i 
erles gee. Piee werner 
Tabersioe Woy farkierg part 
Ing carver of fwe American 
wersiipy ined smd int Paks 
Ontor during fhe War oy 
(Al 2, Gin the widen screens 
chave fim appears the fig 
ech of fie schooner 
Hamilton, 







ERE TRUONG IN,” Smid Robert 2. Ballard, as seventh grader Jasor 
Williams of Kensington, Maryland, gently piloted the 2 .-pound 
remotely operated vehicle (ROV)—also named Jason —30) fect 
below the surface of Lake Ontano 
“Twist the jovstics left.”-sarnd Dr. Ballard, “Great You re really cookme 

Lethe 13-yeur-old manipulated the controis, more than 404M) students m 14 
iinlitorions across the Linited States and Clamida looked over his shoulder—elee 
ronically, Many of them. 0 know, could almost feel the joystick m their ow 
harich. Others, with the mischiel of thew age 
hoped for nothing less (han a spectacular craeh 

lason Willams, of course, Wis Never in any 
Janver hime! Seated al a Console in the Soc 
ety a Grosvenor Auditonum., be was hundreds of 
miles from the dark waters of Lake Ontario 
where the seven-foot-lone AY wes demon 
stratine the marvels of telecommunication 

And Jason Williines did fine. With cachmove- 
ment of his hand, sionals from the jowstick were 
transmitted by the EDS Corporation toa satellite 
ee miles inove the e wth < | qu Wor. where 
hey were relayed tou barese on Lake Cintario 
ind then p 
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Lt wos wonderful exmmoic of what Bod Bal 


1 t 
assed alone wa fiber-ootic coble to 


rd Cas “tciepresence — using the mmmecdiacy 
mt 7 | 
flectronmc technology bo capture te miagine- 


Hono vou minds. “ur ooal i to poll you 


mito scienee.” he told his far-flune aucience 
“When sodmce transtates iiself into the field, i pets very exciting 
Fortwo weeks im May, Ballord, who hosts the weekly National Geograph 
EXPLORER series on TRS SuperStation, and ateam of U.S... Canadian, ant 
Britesh scientisrs wnclocding archaestowst Marearet Rule showed how exciting i 
could be os they probed the well-preserved remains of two Amencan w iships 
Hinton ond ‘Scowrge, which sankin a squall on Sunday, August &. 1si5 
[It was a tour de force im real-time imaging. As the ROW novigated the lake 
murky waters, 1 ubliged three acoushe-iniae ine Systens — side-scan Sonar, Kector- 
ScHNning sonar, and a spot ranger with a laser pointer—as well os two high 
resiution video camerss and a 25-mum still camera 
Vod yet, to my mind, Che mes striking images of all were the foes of the 34 
(Un, Arona IMnVvited nHoardo the by ree to snupe the adventure. [ neteth 
ender Alicia R. Paulol Columiia, Maryland, and seventh grader Mim L. Cauble 
Of Barboursville, Virginia. represented the National Geographic Society 
Lf the students’ response wis anv puiule—tearly [S100 of them watched the 
aan bromccasts from (srosvenor ALvCIbOr Gm — ins Vear s project was an even 
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wreek in tne Meditermmnenn Sea. fest vear Bollard wand his colleseues from the 


Woods Hole Qoeanograpiic lostitutiion will visi the ¢ nia] prey slacks: 
Students Who jor 26 wil] get firsthand experience inthe excitement of scren- 
Dike 3 Oration i oS of Hallard PTT Es i OMe [Pron Tne minh w ha 
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DNveES fo be Hunted for toot. 4s 


ra rh ‘ err f = | a . 
PTeater threat 16 posed be cf 


culture. Survival will depend on stricte1 


nation of additional sanctuanes 


essential to protect their habitats a: 


each TC Lies ithin the earth's eco- 
systems. Photography, both as a 
scientific research tool and as 

Means Of Ccommunicaty i], Celt) help 
PrOMmOoLe a Preater awareness and 
understanding of the Nilein langut 


and our entire wildlife heritage. 
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NMEWBEREKY, SOUTH 
CAROLINA, ts a long ways 


Irom Nagoya, Japan. But 






a last SUMMer as a Pies] 
of the Watanabe family, 


live fiarter fourm the two ploces Were 


| I hat I lmnhwrined I 

Wm Mmcredan rit bee Sud 
fet pea theva woke Eniglish 
ned bine oulda be hes 
a | nm PrepPpaTea 4 ith 
tw adi he lela’ 
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But waiter all, the main iden behinae 
the “Summer in Japan” program ts to 
give yourtg people a chance to 
expericnce orher collures 

fo live the way other people live 
if Cal net customs and all 

japanese mecils can be an adventur 
lof anybody, Haw did ihey gu down 
with Annar Tempura waa nice. And 
i¢rivoki «a tasiv. But os fur raw fish 
caprccially sea utchina and actopus 
well the lees anid the bette: 
‘Sometimes Pd have given anyihiag fo 
a slice ol para * ahe Lave Ow 

There were 40 many fascinating 
hinges oti ihe! people and the places 
she visited, though, that she ts eager 
io go huoek 

‘Fort LE LE ee whe 7 meee been 
mitide the US... tt bas really opened 
mi eves, | mode lugs al friends. and I'd 
love 1 see them GEN 

havoia wholeheartedly supports 
ihe “Sumner im japan echalar- 
ship fire rain 

Administered bw the Youth Fas 
Undetatuncing International Exchange, 
mm nim is ta help American kids better 
nierstund jlapanese cullure 4, 
COoMmpanian program brings [upanese 
kids here And in oo doting, helpa 
foster clise hrienoship Heiween the 
Lid Coe 

Since 1975, more than JOU Tovotu 
Schal irship MUGENTE NAVE Taken the 
Cripi acroas the Pacific 

The way We see it, nothing broadens 
the mind more than getting a litthe caste 


ofthe way other people do things. 
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Treat a trend to countless fascinations every month with a gift 
membership in the National Geographic Society, You can be 
sure vour Iriend will thank you for sharing the wonder of 
NATIONAL GHOGRAPHIC. Mail vour check with this form today 
ta start vour gift membership | 
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HOT: OA ee PIPE ee 


Pipeline Is Corroded, 
Alaska Oil Still Flows 


| Poresion ‘hos damaged uonder- 


eronnd sectioes ol the tran 


Aluska pipelme (Onooraniic, 
Sevember 1976) and will require 
eulemive ropa the nest thre fa 
five years. Hut the daily fow of 18 
ribo barrels al Marth Slapee Ci] Cron 
Prodioc Bay to Valder —onequarter 
af domewic prvluction—will tot be 
nowt) interupied. milusiry and 
foveriment experts say. 

The reat is Believed to stem Trom 
the failure of o lover of epony to bond 
properly wH the steel pipe or thie 
ninsiioeesnoe! Wik Wrappaccd aroun 
it. The damage ¥ ns detected and then 
mcniuifed by ultriaonic testing equip 
ment fabove). More thie S00) anor. 
abew—iircas where the half-inch thick- 
ness Gi the pipe had been reduced by 
at Jewt 20 percent—were found 
In O89 warker dug up 5 sectinnens: 
12 needed repair, in the form ofsand 
hiasting the pipe, welling «an @ rein 
forcingstcel deere. applying anew and 
unptte vel eperay Cn} Lg , aru) era 
pir With Whkerprot tape. 

Phe most si few! coriaed wins le 
oovercd inen Ame section of umehce- 
ground pipe inthe Atiun River rein 
of the Brooks Range. about ‘lal miles 
south of Prods Buy. The section will 
he o may lély replaced im Tl. The 
pipeline must be shat chow for ates 
two day while tw oomcttle-coaled 
pepe Hsplicod inte the main line 
AD (he Gorrosion has occurred onthe 
Pipes exterior, and only an under: 
ground metic. A tect hall cel tha: RI 
thie prpcline  curned on alts above 
erund The eight-billran-dollar tine 
begun operating in |WT?. Repair costs 
ate timated of between AO million 
nna more then a tallon dotlrn 
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A Monarch Butterfly 


Population Explosion 


id Atgus every Year. mona 

. botterfics in castem North Amer- 
ica begin te pack wp and head south 
forthe winter, Eventually thew arrive 
tn Meso in such numbers that they 
turn the trees'and bilkides ormnge. But 


the monmerchs that begin making the 


trip thi month will have quite a chat 


| lenee (fthev are to top last year’s migra- 
| ton. tiwasione of the biggest, 


Fred Ungubort, o Cunician scecutie 
Who tars bear atudving necnapeche sno 
1947 ond who descobed the dmcovery 
af their winter haven on the Aves 
LOT STON GO bOGRArHE, avs that 
the papulation boon wad cased by 
1989's imusiuaily warm carly summer 
weather, Cate rpiilars tum ie butter 
flics quicker in warm weather, end the 
foule wet an extra generition of 
monarchs, expliuins Urgubwrt, whise 
Toenrch was supponied for nay Vers 
ty the Natonal Oengraphic Society. 

It is impossible to estimate numbers 
ence there are eo many, But Urquitart 
airs that when the butterflies arrived 
lat vent wl the 12 Mekican sites 
now known to be their winter home 
grounds, they nodated an mote trees 
thio osunl, and there were more 
naknarchs per ince 


It’s a “Lousy” Joh, but 
Science Has to Do It 


cath ond tases oreo) the wnt 
inevitabilitics. So are head lice. 
Jeneph Zinn, an Leraeli unthry- 
poligit, aw @ phetograph ('One- 
HAMM. Febriany (985) of # head 
lowe foun! in the intestines of oa 
Grecoland Eskimo mummified 50) 
year feo, He and Resta Mit 
cuogly, o medical entomologist, began 
cxumining human hair from erchace- 
lomical sites in ferael for sans of lige. 
Early rewults were pegative, but when 
they looked at comba found there, the 
ploture changed. ~Rught olf the but, the 
combs tured up positive,” says wig, 
The pair have new loud the remains 
of fice or their eggs trom a donen ais, 
rineine int nase froen 9,000) wears ads LO 
bbc! At, BOND They Tip to peeryct 
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human blacked from insido ome of the 
lice. “With it,” save as, “mtlecular 
hinlogist: may be able to repleate 
the wenetiy ruitetial of someone bitten, 
Ll 

The scientists orc mopresed by the 
comby — mostly muck al box wos) bul 
some of Wore or boi —used: thin 
fanids of yor aso to get meof fio, 
“They probably wore more cifective 
ihan man’ miler eembs,” “um- 
Piglu save, Chie ices (Petter ) tcl 
the remains of four lice and 8A tere 


In an Empty Region, 
a Series of Surprises 


he Kimberley region is a Vast, 
empty arca in the northeast! comer 
of Western Australia. Only 23400 
people live within its 4) eqeare 
kilometer. A 2.00 kilormeter-honge 
atretch of cosat between two of the 
recion’s principal tows is alinceit 
enithtely sinpeapalatedd., 





Small wonder, then, thut scientist 
have known lith about the inverte- 
trate dnhuitetionts of thw newion until 
rocentiy. When Frod E. Wells of the 
Western Australian Misi bea a sri- 
entitie team int the Kimberley 10 find 
oul whee kinds of auoiis, crabs, ancl 
WCnyes Tig cen een aInOw rN pein tay BL 
relarids off the cous, he expectes! some 
weposes, Bul they werpn't off of the 
sort he envisioned 

The team. supported im part by the 
Society, tiund four sew gener. and 48 
new «pecncd cl Lanne! srmibs, polis a Deters 
“Wi new apacics of manne worm. In 
addition they uncevercd evidence thal 
creatures knerwn to live chewhere, 
weet ai an actopus (aleve }, atecrimbate 
ithe Kimberley. 

Heil, unexpectedly, the oe ulees 
uncartied two Aboriginal burial sites, 
One contained o bark package of 
humun bones costed in red ocher wand 
rubbed with Aumnganoee fat 

Finally, the- suentsts found: tha 
mony of the idands have never been 
officially named. ‘They have some eig- 
testiona and hope that wbout 40 isdines 
will naw bear mites for the first tine, 
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COEOGORAPHICA 


Osprey Populations: 
Soar to Old Heights 


ty hen Roger Tory riteron TOE 
bout espreyve in the July 1969 
CrRoIEAPHIC, FULy populations 
i the United States were on the brink 
ut disaster, Now osprevs hive became, 
in the words of one scientist, “good- 
news binds.” They are back ant! heriv- 
ing. oven trendy. 

What firet wlitme) Peterson woe 
that ofprey reprodiiction metes were 
dropping very rapidly in New England. 
He suspected that the binds were con- 
suming DDT and similar chemicals, 
resulting in egashelis too thin to pro- 
tect unborn chicks. At the time. the 
role af pesticides t rn can eerie 
Tmentitl woos Was largely unknown. 


DRT with 


atl | other chemicals 
re ROW bape! 
in the 
! mad 


ge 


= 
U.S. 


oapreys 
fave bounced 
ack. 
+ vie Poole, author 
eee clo book abs 
SM ed the birds, sayy 
See thal nerthcant- 

= cm popalanicons 
are erwin at 
nn ano! rite al [Oto 1S percent: wen- 
ero populations are growing top, 


| Ya 


ihoigh mere alowly, Other osprey 


watcher ugrec, including Michael 
L Smith, who hit photographed the 


bard in Maryland for 17 years (above: 


and right), The U.S, now contains 
between 6,000 pnd 3.000 petive caprey 
nests, Powyle qavs. 

Many nests are on platforms bull 
by people who have discovered that 
aspreys adapt lo suburban backyards. 
“Are the birds tremdy?" make Poole. 
‘Absolutely. And these platforms are 
the ultimate birdhouse, increasing ihe 
chances of osprey eorvival,~ 
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Wildlife Reserve 
on the Tibetan Plateau 


he taatuted Seooortaed marth 
west comer al the Tibetan Plateau 
isorbigh and dry world that virtue: 
ally the sme today os it was u hundeod 
years age. Hf the Chinese: cmt 
and Gexrype Soteabier: are successful. it 
will stay that way 
Sctiuller, the prominent wildtite 
bintogist who has written Naren 
Grnowarite articles on snow leapords, 
linns. and ginnt pundas, has been 
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Bee. b Serpe 
studying the Tibetan Plateau with (hi- 
nese scheritists for eeveral wears fo ells 
cower which areas ace most tn ned of 
ieee (bottom leit). They have 

thet the crucial part of the Tibet 
Antoninus Region is a Coles 
sino chunk of land, ot an average alti 
file of 15.000 feet, whoee 100,000 
square miles are home to the wild yak, 
uw big-horned sheep called the arpall, 


andthe Tibetan antelope, gareile, wild 


oss, and brown bear. 

“There are many populations of cle- 
phants here and there in Africu utid 
Asin, They're all threatened, bunt tf you 
lose one. vou have othurs.” Schaller 
avs. “This i the bast stranragthictel tan 


earth for these Tibetan anlmads 


Schaller and the Chinese ri- 


ment have signed a lever of intent to 


turn the area inte a reserve. Only 
berdkrmen who traditionally graze lrve- 
stock on the edge of the arcu would be 
miowed- to hint there. And: the voluope- 
ment would be minimal, “it's ike the 


| U.S. when the railroad went across, 


buffalo were wiped out in 15 years,” 
Schaller save. “A, few dirt roads, and 
the utiimuls here would be wiped outs 
ihey were chewhere on the plateau.” 





Supecstions for Grogaanrnica may be 

ee ts Huris Weintriwr. Saticonal 
cographic Magazine, Baye 37357, 
ington, D.C. 200M, atl stcidel 


ort ri weiter 4 Adlcltoes and tele- 


phone number. 
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Since buying a computer today that's investing over $1 billion this 

Is such a numbers game, here's a yvedrto make sure the conyputer 
simple rule of thumb. Look for: inside your Coriputer has the tech- 
486° 5X, 366°or 486 >on the oupide nology, powerand compatibilitvta | 
to be certain that you have Inrel take you into the furure. 
technology on the inside. From the 

company tharinvented the micn> ~ 
processor. The company that has : 
shipped aver 10 million 42-bit - 

\ processors. The ame compar _ The Cornpatet Inside> 

=. Reale = sliekiecietdinesnranicieiiase eiliensaiouisaieeior Ties eae 
eee SES ELS 
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FORUM 


Thank vou for showing us beautiful photographs 
of our lost continent (Apmil) and for including 
reports of such environmental disasters as the 
Argentine supply ship run aground. I'm all forsei- 
entific research, but leave the resources alone. 
MicHAcL J, Krowe, JR, 
Fort Leavenworth, Kansas 


[noted on page 18 that Buckminster Fuller's geo- 
desic dome is still the most practical way to shelter 
scientists in Antarctica. 

James A. GIMns 

West Palm Beach, Florida 


The carcass on page 21 is not a dog but a pony, 
Scout did not take dogs to Antarctica but relied on 
tractive power from man and ponies. The differ: 
ence in speed between his team and Amundsen’s 
spelled Scott's failure, 

W. RB. Osaorn 

Maple Valley, Washingion 
Htivadog fram Shackleton's 1915 expedition. Scott 
hinwelf wed dogs to lay supply depow along his 
proposed route; he took ponies for the final leg of 
Le OMrREY, 








On pages 46-7 you show Japanese taking minke 
whales, “which con be legally taken only for 
tesearch purposes.” Please clarify for your more 
naive readers. The Japanese ure exploiting a 
loophole in Intemational Whaling Commiussicn 
regulations. * 

STEVES ML. Buc 

Cemmmtown, Marland 
You are correct, For more information ser our 
December J 988 article on whales. 


Although Bellingshausen wis one of the first tosee 
Antarctica, the renowned Captain Cook probably 
saw it nearly half a century earlier. Cook circum- 
navigated the entire southern continent; he defi- 
nitely saw many of the islands, and quite possibly 
the mainland. Ironically his revelations led to Ant- 
arctica’s carlest ecological disasters: After he and 
his crew reported sighting vast numbers of whales 
and seals, extensive overhunting began in the area. 
Sudly, the story of Antarctica’s earliest explom- 
tion is also u tale of its earliest explonation, 

Dana Den sistox 

Lexington, Kentucky 


Asone of the “party of cross-country skiers” at the 
South Pole, | take exception to Bryan Hodgson's 


jodement that we skied the 30-pias days “just for 
fun,” Each of us had his own reasons, Patriotism 
and-exploration were mvolved, and scientific and 
medical studics were made along the way. Each af 
us incurred preat expense, tamed very hard. and 
dealt with many hardships. No one had ever oov- 
ered our route before. I would hope that in these 
days of high-profile, multimilion-dollar expedi- 
tions there ts still room for mdividual efforts lo be 
of value, Incidentally, another team member and | 
returned to the ice in January and skied out from 
the Pole tothe Ross Ice Shelf, 

JEney Cogr 

East Consing, Michigan 


Berlin Wall 
Asa proud member for 50 years, | have noticed 
the many changes made to the magazine. Some 
of them | haven't liked, but the overwhelming 
majonty have been great improvements. “Berlin's 
Ode to Joy.” by Pritt J. Vesilind (April), 4 an 
extraordinary piece of writing. Please keep up 
your high standards. Ml) be interested to see what 
vou doin the next 50 years. 

Konseme F. Poon 

Vienna, Virginia 


For the German people the fall of the Wall was the 
eTeAlest moment sinde 1945, because nobody 
wanted to live in two different Germanys, That 
wis only the will of the four conquerors of World 
War Tl. Now we have the chance for reunification 
and to stay at peace in one nation. 

Hero HoEwuat 

Homburg, West Germany 


Asone ofthe few Americans at Brandenberg Gate 
on New Years Eve, [ saw, fell, and even tasted— 
from a communal bottle of German white wine 
freely passed among the revelers—the strong 
nationalistic desire for Fin. Berlin, Ein Deursech- 
land. Since we helped to divide Germany, I hope 
we help to reunite Germany. 

Wituiam 2D. Copan IT 

Seoth Halland, Mfrs 


On page 117 you say that women offering flowers 
were West German: The truth is thot flower 
exporters from Aalemeer im the Netherlands sent 
trucks with flowers to West Berl: the bouquets 
were handed out by Dutch girls in fotk dress. 
Rosert E. TAMMERTN 
Alaricum, Neteriands 


November ¥ was in my life the most beautiful day. 
My wife ond | saw agam our daughter Ulnke at 
Berlin's Invalidenstrasse; the picture on page 117 
shows my dunghter and me, She fled East Ger- 
matty in August 1989 over the Hungarian border, 
and now she studies at the Free University in West 


National Geographic, August 1900 





E ONE THING. 





They need all the things 
that money can't buy. 

A reassu ring voice in 
the middle of the night. A 
hand to hold onto to help 
them get through the pain. | 
The strength and love they 
can only get from family. 

But they also need more. | | 
And that's where we can help. We're The Prudential And we Ve just created something 
for them called the “Living Needs Benefit!” 

For the first time, the terminally i] or those permanently confined to a nursing home 
will have the option of collecting almost all the death benefit fram their Prudential life 
insurance policy before they die. 

The “Living Needs Benefit” is not meant to replace health Insurance. Or disability 
insurance. Nor, is it a loan, I's simply our way of helping people ata time when they and 
their families need help the most. 

And The Prudential is making this extraordinary benefit available with no increase 
in premiums. if you would like to know more about the “Living Needs Benefit! please 
talk to a Prudential agent. 

$0 at-a time when money should be the least of your concerns, it can be. 


The “Living Needs Benefit! 
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Berlin. We saw the terrible communist system. ool 
lapse. We had thought we would not see our child 
again for ten years. We were not allowed to travel 
But now after 28 years we can again see the westem 
part of our capital. So we wept for joy 

JOACHIM KRAUSE 

Rast Bertin, BastGernary 


Trecallin November 1989 many East German refu- 
gees in Czechoslovaki. Then change came like a 
thunderbolt —the Berlin Wall was broken down. | 
asked myself, when is it Crechoslovakia’s tum? 
Later that oonth, |] saw iLhappenin my tathenand, 
[t was incredible forme! | am ecstatic. [ wish the 


people of East Europe wanted nol only the West's 





maternal hfe but aisoits spiritual life. As ateacher | 
would prefer that 

JAROSLAY WoAVRA 

Seruly, Crechoslovakia 


Japanese Women 
Deborah Fallows shows us the typical life-style and 
way of inking of Japanese women. Mer articte in 
the April issue i Correct im every particular and 
contains keys to understanding the structure of 
Japanese society. im a Japanese woman Goctor in 
my 30s; Tl go back to Japan next year. Now any 
one who reads the article will realize a case like me 
6 really an exteplion im Japan, 

Miga0 SAKA FAA, 

Overland Pork, Kanha 
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Dodge Caravan, the most successtul 
minivan Of all time, was just ranked 
highest in customer satislaction of all 
minivans, foreign or domestic. 

That's according to JD. Power and 
Associates’ latest survey of minivans 
and light duty trucks. And it’ an 
impressive follow-up to last year’s 
customer satisfaction survey when 
Dodge Caravan was ranked the highest 
among all American minivans* 

And now we're out to satisty even 
more of vou, With up to $1,032 worth 
of package savings on Caravans” 

So when it comes to minivans, 
don't settle for a “copyvan.” Get a 
real Dodge Caravan. Because 
the orginal ts still the best. 


Advantage: Dodge. — 





he ae al! I Elik t HM 
vind wen | Juul LJ x ‘ 
Lo ] a) Ve | a 1 f 
ui hd Cal aL 
IE | : 
nil i reel oe es, Ulius i 





Wiiter 9 
from college, 


Japanese roommate and | graduated 
[ had oo iden 
awaiting her in her homeland would be the oppo- 
ste of what Tl would face m Amenca. | am thankful 
lor the vanety of career opportunities here. But ] 
think we could learn from the Japanese that the 
rang of our children is, onitsell, a worthy pursuit, 
BASCY PETRILLO 


that the pressures 


Houwrkion, Mew York 


Your correspondent’s assesament that “Western 
concepts of romance play title or no part in Japa- 
nese marnage” applics only to the thin veneer of 
wealthy city dwellers and landowning rural pec 
pie, not to the propertyless majority in the cities. 
There, compatiiility and mutual acceptance based 


on love and respect are the criteria, at least among 
the many Japanese | have known in almost half a 
century of life in Tokyo. 

RUDOLF VoL! 

Aewioon, Hone Aone 


Vanishing Wildlife: A Personal Vision 
lames Balog's photographs are extraordinary 
(April). He captured the unnatural circumscribed 
WOT these animals are engulfed m 

Lisa A. Srreo 

Trenton, Mew Jersey 


The animals meticulously posed are endangered, 
bul they are also captive. Their innate beauty and 
dipnity have already been exploited by the per- 
forming theaters, zoos, and aquariums that “own” 
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story. A story calories. Thats an inspira- 


everyone in Lue I, tion to anyone holding it 
Wisconsin bnaws. It's menu. Or following a diet. 


As accord- 





about herb marinated 
beet steak: [t's about 


ES Fi steak provengal and broiled steaks named. : 
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ly raise d ing te lesend, the bow uxt Luck was 





by Dan Smith, an early 





with company potatoes. But most at logger, Having | faced much adversity in 
d all, its about dood fortune, Because lite, he solved the problem by always 
many cuts of beet pe are surpris- being “in Luck!” Today, our luck is still 
ingly low in alot Lower than a pretty dood —ederie— —delicious, 
¢N I in fact. Where would we be 


most people think, A lean, y 
Roe aN without beef? Out of 
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them. Mr. Balog has exploited them further. In 
creating fashion-photography poses and draping 
the animals in scrms. of chiffon, he ts demanding 
that they further entertain the absurd sensibilities 
of man. ha matter how striking the image created, 
lt cannot match the magnitude of a wild animal. 

JANICE STAGNITTO 

Hoboken, Mew Jersey 
[t's asitwe are piven a glimpse into the future, only 
to see the ghosts of these wonderful creatures. 
Have we wntten them off already? 

MaAgC KRIEGER 

Bradford, New Hampshire 
The pases were humiliating and unnatural. The 
images made me both sad and angry, Then I 
realized that Balog’s work had evoked just the 
response that he mtended. 

KAREN YACOS 

Underhill, Vermont 
Animals stripped of their habitat in astudio setting 
made me concentrate on ther madividual beauty in 
a way I'll never expenence again. | got the feeling 
many of them sensed it may have been their last sit- 
ting. Congratulations on o well-done piece 

Ros Mont 

Raltimore, Maryland 
lam a high school senior. For the past year | have 
been monitoring environmental issues—listening 
to political debates, watching Society programs, 
reading articles and reports, When | see how man 
ireats the carth, | become very frustrated, All the 
sins tell us fo stop and fix our mistakes, but weda 
not heed. | hope to find in some future issue a 
comeback story—“A Hope of Life for the Wild.” 

DANNY WEISS 

Wer Bloomfield, Michigan 


Regarding the item “Granny Is Reburied, This 
Tone With Dignity,” in the April issuc, | won- 
der why many Native Americans are denied this 
basic show of respect. In archacology the subject 
af rebunal is hotly debated. Latcly many states 
have required the return of some skeletal remains 
to toibes that could prove a relationship, but it 
difficult ta prove. Thus, remains stay on museum 
and university storeroom shelves. 

I realize the importance of archaeological re- 
search in establishing knowledge of prehistory, but 
as a Comanche! Kiowa | would hope that archaeol- 
ois Would show my ancestors the respect they 
showed “Granny” by grving Native Amencans the 
dignified treatment all humans deserve. 

Oscar T. Conoposy 
Binger, Oklahoma 
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Forum 








eee) ehee 
SAINT-GAUDENS DOUBLE EAGLE, $485. 






When Teddy Roosevelt commissioned sculptor 
Augustus Saint-Gaudens to design the magnificent 
Rouble Eagle $20 gold piece, litte did he know that 
years later his cousin, Franklin, would have most of 
his “pet babies” melted down. Today, Surviving: 
Double Eagles are as rare and revered as the 
American hald eagle iteelf 

The gold in these extraordinary comms came 
from the thriving mines of the Old West. The 
dreams ol our ancestors tive on among collectors 
lilee scr. 


A SOLID INVESTMENT OPPORTUNITY. 

With an established record of lucrative 
long-term price increases, the Saint-Gaudens 
Double Eagle isan outstanding tangible asset 
investment [or today's volanke economy, Now you 
can own one of these inwesoment- sade, PCGS or 
NGC cetiied MS-60) Seen Mascotte 
coins lar only $485, including shipping and 


Buy WITH CONFIDENCE. 
Blanchard and Company is the nation’s largest 
retailer of rare LIS. coins. And the only rare LS 
coins we sell are ind graded and cer 


tied by The Professional Gain Grading Service 


of Numismatic Guaranty Corporation. Further: 
more, we will meet or beat any competitors 
currently advertised prices, subject only to 
availability of the coins and vertication of the 


competitor's offer 


ACT WHILE SUPPLIES LAST, 
To order this or any other rare (.5. com, call 
1-800-877-7633 
toll free today 
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eT TCP OA ST ey AC eT 





2400 00 ction Highway 
Jefferson, LA 70121-9027 
ASK FOR OFFER #493 











In the movies, happy endings look easy 

But in the real world, happy endings 
don't just happen. They take solid planning. 
Hard work. And a ‘ttle imagination. 

That's why so many people turn to the 
companies.of The Prudential to help make 
their biggest dreams come true 

Peace of mind 
Consider Prudential imsurance. For over 
fee 110 years, Prudential 
insurance has been 
helping families just 
like yours. Today. 
millions of / 





















for the peHce of mind that comes from 
solid protection. 


c . 
Financial security 
Prudential-Hache Securities 
for its rock 7 
Sclid resources | 
and markel 
Wise 
investment 
advice 


is Krew 


Mericans 
depend on The Rock 





e’ve orchestrated 
more happy endi 
anyone in 










Advice thats helping investors all over 
America reach their financial goals 
feel a bttle more secure and confident 
along the wat 


The home of your dreams 
Now vou can also tum to The Rock when 
, . SOure buying or selling 
bh home. Berause sore 
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Prudential ¥. 
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residential real 


estate have joined 
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The Prudential 

Barked by the strength of The Rock, 
The Prudential Real Estate Affiliates can 
heip make the home of your 
do Teality 

SO, if your plans call for insurance 
Protection, Investmertt advice, Of even 
BUYING or selling a home, look to the 
companies of Phe Prudential ti 
with your most impor 
no matter now your seript 
reads now, with the streneth of The Rock it 
could have a much happier ending 


Build your future on The Rock. 
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You have 
to kill 
a whole 
elephant 
to geta 
little ivory. 


The road to extinction is paved with ivory bracelets, nngs and carvings. 
All beautiful, All deacly 

Every day in Africa, 143 elephants are slaughtered. At this rate, they'll 
be wiped out in 25 years. Unless you heip now. First, don't buy ivory, new or 
old. And alert everyone you Know. 

Then, support World Wildlife Fund's olephant action carnpaign. Ve are 
the only group actively working with local people across Africa te stop 
poaching and save elephant lands 

Help us hire more rangers, buy more jeeps, equip more patrols and 
save more eleohants. Send for more information now. And help keep ivory 
where it beiongs 
SAVE ELEPHANTS DON'T Buy IVORY. 
WORLD WILDUFE FUND Ger: 24) Jin St AWW Veemgior er 
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PF Aff peat: 
UPIN THE AIR. 


In the Air Force. After all. we offer terrific op- 
: wee _DOrtunities in over 200 of todays 
3 = _lastest Tsing 


REALLY I. 











> careers, 
. ncluding 

qaekt ile hike computers avionics, communication and 

electronics. Plus the assurance of top- quality training that 


can be put to use In the field of ones @ pce or aptitude. 
Thats an assurance few employers can match. ©) Ofcourse, we realize 
not everyone knot : what they want to do. Thats { , where our unique 
screen! mg and orientation process — comes in. It evaluates a persons 
particul tence and inter © \ f 

esis, ay helps finda career \g 
that makes the mostofthem. 4° 

Many people ) RB : 
aiscover talents (and jab 
prospects) they never Knew , 
they had, 

And sh }Ould they want fo co! ntinue # their 
education, we can help there too. We encourage 
our peopie fo pick uD cal lege credits or even an 
Associate of Applied Science degree in the 
fully-accreaited Community College of the 
Air Force, 

30 if you know of people whose plans 
are up in the ain have them call 
1-800-423-USAF fy 

It could be one of the more uplifting /,44 
thingstheyeverdo. ADM HIGH // — 
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FROM THE EDITOR 


Epilogue to a 
Space Odyssey 





ITH THIS ISSLtE we Say farewell to two 
J ofthe most celebrated instruments 
in the history of exploration —the 
plutonium-powered space probes 
Voyater 1 and Voyager 2, which for 12 years 
mapped, imaged, and analyzed the giant plan- 
ets of our outer solar system and their moons. 
The two spacecraft have transmitted more 
than 57,000 portraits of our celestial neighbors 
back to the Jet Propulsion Laboratory in Pasa- 
dena, California, furnishing scientists with 
enough raw data on the solar system to keep 
them busy well mio the next century. 

Last summer in a spectacular flyby of far- 
distant Neptune, Vovager 2 transmitted a final 
series of priceless images. NATIONAL GEO- 
GRAPHIC presents a selection of images trom the 
entire mission, some of them additionally 
enhanced and corrected, in an incomparable 
final chapter of the Voyager space album. 

Articles by Assistant Editor Rick Gore and 
imaging team leader Brad Smith on pages 35 
and 48 tell the story of the Voyager project and 
its final transmissions. Though their cameras 
are now shut down, their mission complete, 
both spacecraft will take another 60,004) years 
to leave the outer limits of our solar system, 
the so-called Oort cloud of comets. 

As our world bids Voyagers 1 and 2 farewell, 
it welcomes an equally spectacular space 
explorer, the Hubble Space Telescope, which 
began orbiting Earth last April, following Its 
launch by the space shuttle Discovery. Though 
it will remain far closer to home than the 
Vovagers—a mere 380) miles out—the 12-5-ton 
telescope will peer into the far reaches of space 
with incredible precision, From its vantage 
above Earth's obscuring atmosphere the Hub- 
ble could detect the light from an ordinary two- 
cell flashlight a quarter of a million miles away 
or read the face of a nickel sixmiles away. 

To train the Hubble telescope precisely on 
its distant targets, a list of more than 15 million 
guide stars was compiled—a project funded in 
part by your Society. In future issues we will 
report on the Hubbie's discovenes and present 
some of the images it sends back to Earth. Like 
those of the Vovagers, they promise to be 


breathtaking. Hing 









WE KNOW HOW PRECIOUS YOUR CARGO CAN BE. 
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| Wt... 
THATS 0 i You know what makes children so special! 
\E RUT Everything. We teel the same way about our new 
THE NEW Previa. The way it handles is special. The way it 
enerates 138 horsepower trorm its 


QO] TOYOTA. PREVIA, 2::tisie enctine is epecial: The way 


pampers and pertorms. The way it gives you the space 














locks. | Bveryening about Previa is spect: sl. Bure it 


has ro he La Mim il r| i Car i 5 Pout ( CaaTTy 


4 a ind comfort your family sade ever, the way it 
fh wit 
2 iy - : 


Ww , ! for the Priece ci ib, (0 down to your Tow fn 


So betore you place your kids in just any car, 


think abour it. You went all over town looking 
deater and see the pertect family car. Its Previa. 
Its here. And its like nothing youve ever seen 


“T love what you do for me” 
>) TOYOTA 


“The Seonwy Onl" 
Lohal ifmacier: die (rata 
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A rare look at one of the world’s most beautiful creatures... 
a Bradford Exchange recommendation 


The ealularating freshnessatawinterday;thebeautyaf[~ ~~" ——s—C‘<“—D:”~<CS;7;7;7; }PTt!*#é*St:t:t | 


ome ot Punk's We Catnes this is “The Sac | 
wil, a aturne wildlite portrait by 4 contempaniry | 
ruil sada! | 
Created from an oneinal by ainwireiiny: willihe l 
artist fim Beauckoan, twill be produced in full color cn 
fie china under the prestigious hallmark of Knenwles | 
China. And hike exceptional collectors plates that now | 
Comin hundreds of dollansion the plate market, “The | 
anowy Owl appedcs to have what it takes to go up in | 
Villines after the edition choos, 

Nel plates ge upin pace: some er chown. Bit thee | 
edition of “The Snmey Chvl" i -stricthy limited to a 


maxima ct 10) toringe chanys, and demand is expected ta j 


bensbrone. So if you wish tovobtann this plate at the $29.90) 
LeveL? price the time bo act is none To ones your piliala vi 
fully backed by our one-year money-back poaranle: | 
send no money rev; simply comple and mail the 
Couper at ret. 


7 a, a LC atria reenicherity ui toe bill ne cSt sipee seg cellen! cual 


awWs 
Chicago, [L 60645 


Order Form tor “The Snowy Ow!" 

The Bradford Exchange 
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YOU ASKED US TO CHANGE MORE 
JUST THE LOOKS OF OUR CARS AND TRUCKS. 
AND WE HEARD YOU. 


We've introduced 77 new models since 1985, dramatically improving almost all the cars and 
anti the trucks We ! lake, The | te, ‘KS ire Mew, int COUrse, bu iT the | ne It prove Tents are iT} the heart nt 
our cars and trucks —in the engines, transmissions, and electrical evsteris. 


Quality Thot Losts 
According to one quality survey by Harbour. & Associates, GM vehicles are better built than 
the average Kurmipean import, and the difference between GM and the average Japanese import is 
less than one-half of one discrepancy per can Other studies confirm GM's improvement 














RISCREPRANMCIES PER 100 CARS 
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You can counton GM cars forthe long teom, When I. D. Power studied the dependability ¥ rt 
L989 ticdeis, Gi was tanked highest in vehicle deper ndability amon gall American manufacturers? 
sO other US, canmaker has done oe Job be tier in the last five years. 

What dees this kind of i our customers! Justask. After six months of owner: 
ship, al least 95%). of all Chevinlet Pi intac, Gidsmobile, Buick Cadillac. or {3 MC ‘Tock owners would 
fecnirin mend 4 veh icle from that division to-a frien. 

(*].D, Power and Associates Vehicle De ‘emda study?" [n a ranking of the three 
domestic manuficturers, based on things gone wrong to . tia ve. aroid 1985 model vehicles in the 


ry 
past 12 rionths.) 








Dependable Engines 
GM's engines are more dependable than those of all other domestic carmakers. Our 3800 V-6 
is at the top in engine quality among engines from 4 isk re, foreign of domestic, aecording to the 
most comprehensive customer-hased survey in the auto industry. 
In he latest evaluation of JOS n Ine (juli ality, the 
Hiiter Quad 4 was as problem-free as 2-liter engines from 
Toyota or Honda after 3 months’ ownership. In the latest 
Survey of a full year of ownership (for 1988 medels), Cactillag 
Owners reported fewer engine problems than Tovota or 
Vercedes: Henz owners, a tibute to the -4.5-hiter V-8 engine 
in 190), we're dedicated to delivenng the quality you demand. 
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Problem-free Transmissions 
At car or truck is only as reliable as its transmission. Our = a 2 oe 2 =| 
AULOMatC Transmissions are more problem-free than those of mast 








Imports, and more problem-fnee than any domestic competitns 





We Care About You 

Today there isa new pride arGM, 
Anew commitment to quality. A clear focus 
on Our customers and on their needs. PUTTING QUALITY 

L ‘eople t iwhout General Motors ON THE ROAD 

the CAM Quality Network, are dedicated 
to continually Improving our yeni les. Year 

after year, Until eve ry model 14 as fond as 

the best in the worl. 











AlbotGsaAl gone all out for wou 
Alot ta AI ng all out? 


Chevinet Pontiac Oldsmobile Buick Cxsdillac GMC Trock 


NATION AT 


























GEOGRAPHIC 


Greening of an Argentine 
City, a Century Old 


Te borne Of Trtes Plated o Tew 
pn pant of Eanth Dat 

actives will mot tenon alhect 
BS global pollution for year I" 


worthy the jfiens of Mlen- 


Matera Si 


wectide Mekty 

Arenima 
Eech veer a muteure 

suite os mich os A pounds of carben 


dnrs 

; five CEA ai 
ids Ede 
to the groecahouse cifect 

ALG Of el (LR a lormerty tree 
hess: plier ait whe Ay clive, 
Mendota bogan o bree-planting pro 
fram after an carthquaee leven the 
Ti Ta 
CEMENTS ML 


naicned ty 


teetl mom thon o cenbur 
ihe: “4 


di 
ity af Trees’ 
6h Pe ters, 2 ak 
few mecthopolses tn ihe 1). 

Plionted for shade in w time of car- 
rings atid pedesinian trattee. the lars 
ome Und white mulberries wn 


retpeved) fie mecha 


{ree 


HT pollute by 
Minna | 


cory piles 


rita!) 
rele | 
a rh 


ncarly one-third 
ir corhitinnmge jibe 
fron tie cst Bere) direct 


Fri: arin Leta i] 


SOUT 





Burned “Marshmallows” 
Save [rrigation Water 
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Prairie Winds Blowing 
Help to the Sioux 
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Diabetes is a major contributor to heart disease, kidney disease 
and bindness. So when you support the Amencan Diabetes 
Association, vou fight some of the worst diseases af our time. 






What does it take to be 
the world's best aerobic exerciser? 









lt takes a total-body exerciser. 

A machine cipable of exercising all 
the major muscle groupe in your body, 
not simply vour logs like treadmills 
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lt tukes a cardiovascular exerciser. 
A machine that utihizes enough 
MSC Mins io readily exercise 
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Fitness doesn't gel any better than this. 
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HE LIke between Hear miss 
anid tragedy stretched tment 
eniiely fine for two veteran 
phoLoegraphiers working on 
dhiiferent continents for thes istic 
Lap ras HOA pNe! STEVI 
NMictlireey. whe tas covered stones 
from Afghoanmtan to Beirut te he 
Sahel for NATIONAL OFOGHAPHIC, 





survived his. closest call in Yugoaia 
via, Net far from #agreb, where 
Sieve had enjoved 4 guiel manent 
with a feline (nend (above |, he 
boarded a light aircral to make 
nernais of an mlondimn Lake Aled 
Aiiched by tefhectnin on the lake's 
surface, the palo dipped too low, 
fipping the cra upsecde. down 
45 the plane sank, Sieve sirup. 
glhed—under ten feetofl dedevree 
witer—to release hie seat hell and 
shoulder harness, Fortunately he 
Grel the pilet were picked up by 
fisherman within ten minutes: dav 
lnter the pling was reecd (above 
nah), but Steve's equipment isaill 
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4 Peon Stuic. Steve til stuchec! 
Mma Kine Before Turning to 
Still photography. “Stills allow 
me fo spend more time in the field 
instead of in the coitme stiadr 
or cut mising money. | can grab 
My Camere ano be oul the doo 
Travel is us much my passion us 
photographs Steve his published 
ro books: Fe finperial Way and 
Moan 
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RrcHaro OSes had o close call 
along Battin Bay on the North 
He was followime 
nurwhal hunters wlong the ede of 
the sea ice when, he reports, “I 
umped to whut [ thought was a 
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und! suddenly | was up to op neck 
bs if a trapdoor hid 
opened. | was weiehted down with 
camera gear, and | could feel water 
filling my boots wind wind pliunts ani 
creeping around my chest 
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carried 4 spare set of evervthing 
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miles. working 2s tur itteld as 
Thailand, where he photeeraphed 
Cambodian refovees inthe 1470s 
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und photoemphy have combined 
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Family gets 82 years out of Maytag with one repair. 


So wonder our tepamme are lonely. since ther, with all these machines and all thase 
Between them, Mrs. Helen Trovanand hee sacs they haven't even hada service call 
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Of Pepairs th un ve had, YOu pet one 
Rack in 1968. Mre. Trovan re- 
I a 5 7, 

placcd one pelt. Inthe 22 vears 
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